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(wherein R-i is optionally substituted 
polymethyleneiminoordial)cylamino;A 
is substituted CH2; and R2, R3, and W are 
as defined in the specification) and 
tautomers, optical enantiomers and 
salts thereof. 

The new compounds have valuable 
pharmacological properties, particularly 
a hypogtycaemic effect. 

Processesforthe preparation ofthe 
new compound and pharmaceutical 
compositions containing them are 
described. 



SPECIFICATION 

Chemical compounds 

5 The present invention relates to new phenylacetic 
acid derivatives, to processes for their preparation, 
and to their effects on Intermediate metabolism and 
the cardiac circulatory system. 
According to one feature of the present invention, 
10 vt^e provide compounds of genera I formula I 




[wherein 
A represents agroup of formula 



R4 c 

i II 

- CH - or - C - 

[wherein R4 represents an alkyl group containing 1 to 
3 carbon atoms optionally substituted by an atkoxy 

15 group containing 1 to 3 carbon atoms or by a phenyl 
group; an alkyl group containing 4 to 7 carbon atoms; 
analkenyl group containing 3 to 5 carbon atoms; a 
cyano or alkyleneiminocarbonyl group containing 4 
to 6 carbon atoms in the atkylene moiety; an 

20 aminocarbonyl group optionally mono- or disubsti- 
tuted by alkyl or phenylalkyi groupseach having 1 to 
3 carbon atoms in the alkyl moiety (the substitutents 
in the case of disubstttution being the same or 
different); an aryl group containing 6 or 10 carbon 

25 atoms optionally mono- ordlsubstttuted by halogen 
atoms, or by alkyl, hydroxy, alkoxy, phenylalkoxy, 
alkylsulphenyl, alkylsulphinyl and/or alkylsulphonyl 
groups, the substituents in the case of dlsubstitution 
being the same or different and each alkyl moiety 

30 containing 1 to3carbon atoms; ora heteroaryl group 
containing 4, 5, 8 or 9 carbon atoms and 1 or 2 
nitrogen atoms; 

Rb and Re, which may be the same or different, 
represent hydrogen atoms or alkyl groups containing 

35 1 to 5 cart3on atoms, or R5 and together with the 
carbon atom between them represent a pheny la I ky- 
lidene group containing 1 to 4 carbon atoms in the 
alkylidene moiety], 
Rt represents an unbranched alkyleneimino group 

40 containing 4to 9 carbon atoms optionally mono- or 
disubstituted by alkyl groups containing 1 to 3 carbon 
atoms (which in the case of disubstitution may be the 
same or different); or a dtalkylamino group contain- 
ing 1 to 5 carbon atoms in each alkyl component, 

45 Rz represents a hydrogen, fluorine, chlorine, bro- 
mine or iodine atom, or a hydroxy, trif luoromethyl, 
nitro, amino, piperidino, alkyl, alkoxy, alkylsulphenyl, 
alkylsulphinyl, alkylsulphonyl, phenylalkoxy, alka- 
noyloxy, alkanoylamino, alkylamino or dialkylamino 

50 groupwhereinthealkyi component maycontaini to 
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3carbon atoms in each case, 

R3 represents an alkyl group containing 1 to 3 
carbon atoms ora hydrogen or halogen atom, and 
W represents a carboxy group or an alkoxycarbonyl 

55 g rou p co nta i n ing a tota I of 2 to 6 ca rbo n ato m s 
(wherein the alkyl component may optionally be 
substituted by a phenyl group and optionally, at any 
carbon atom except the a-carbon atom, by one ortwo 
hydroxy groups or by an alkoxy, alkanoyloxy, dtalky- 

60 lamino, alkyleneimino or pyridinecarbonyloxy group, 
each alky) component containing 1 to 3 carbon atoms 
and the alkyleneimino group containing 4to 6carbon 
atoms); an alkenyloxycarbonyl group containing a 
total of 4 to 6 carbon atoms, an alkyl group containing 
65 1 to3carbon atoms; or a hydroxy methyl, formyl, 
cyano, aminocarbonyl, carboxy methyl, 2-carboxy- 
ethyl, 2-carboxyethenyl, 2,2 - bis - (carboxy)- ethyl, 
alkoxycarbonyl - methyl, 2 - alkoxycarbonyl - ethyl, 2 
-alkoxycarbonyl -ethenyl or2,2-bis-(alkoxycar- 

70 bonyl) -ethyl group (each alkoxy group containing 
from 1 to 3 carbon atoms)] 

and tautomers thereof and optical enantlomers 
thereof and salts of the aforementioned compounds. 
It will be appreciated thatthe term "salts" as used 

75 herein includes within its scope salts formed with 
organic and inorganic acids and bases. Suitable acids 
include, forexample, hydrochloric, hydrobromic, 
sulphuric, phosphoric, lactic, citric,^ tartaric, succinic, 
malelcorfumaricacid. Suitable bases include, for 

80 example, sodium hydroxide, potassium hydroxide, 
cyclohexylamine, ethanotamtne, diethanolamine, 
triethanolamins or ethylenediamine. 

For pharmaceutical use, the salts referred to above 
will, of course, by physiologically compatible salts, 

85 butothersalts may fineuse, forexample in the 

preparation of the compounds of general formula I 
and their physiologically compatible salts. 

The term "tautomer"as used herein refers particu- 
lariy to the tautomeric ketimineform of the com- 

90 poundsof general formula I wherein A represents a 
substituted vinylidene radical, but the term is not 
restricted to this interpretation and covers all possible 
tautomeric forms of the compounds of general 
formula I. 

95 The definitions given hereinbefore for the groups 
Ri to Raand W include thefollowing, for example: 

Ri may represent a dimethylamino, diethylamino, 
di - n - propylamino, di - n - butylamino, di - n - 
pentylamino, diisobutylamino, N - methyl - ethylami- 
100 no, N - methyl - n - propylamino, N - methyl - 

isopropylamino, N - isopropyl - n - propylamino, N - 
isobutyl - n - propylamino, N - methyl - n - butylamino, 
N - ethyl - n - butylamino, N - ethyl - isopropylamino, N 
- ethyl - n - pentylamino, N - propyl - n - butylamino, 
105 pyrrolidino, piperidino, hexamethyleneimino, hep- 
tamethyloneimino,octamethyleneimino, 
nonamethyleneimino, methyl-pyrrolidino, dimethyl- 
pyrrolidino, ethyl-pyrrol idi no, methyl-plperidino, 
ethyl-ptperidino, dimethyl-pi peridino, di ethyl-pi per- 
il 0 idino, methyl-ethyl pi peridino, n - propyl - piperidino, 
methyl - n - propylpiperidino, isopropylpiperidino, or 
di - n - propyl - piperidino group. 



This print takes account of replacement documents later filed to enable the applicatioa to comply with the formal 
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R2 may represents hydrogen, fluorine, chlorine, 
bromine or iodine atom or a methyl, ethyl, n- 
propylisopropyl, hydroxy, methoxy, ethoxy, n-prop- 
oxy, i8opropoxy,trif1uoromethyt, nitro, amino, piper- 
5 idino, methyl mercapto, ethylmercapto, n-propylmer- 
capto, Isopropytmercapto, methylsulphinyl, ethylsul- 
phinyl, methylsulphonyl, n-propylsulphonyl, benzy- 
loxy, 1 - phenyl - ethoxy, 2 - phenyl - ethoxy, 3 - phenyl 

- propoxy, acetoxy, prop!onyloxy,formylam!no, 

10 acetylamino, proplonylamino, methylamino, ethyla- 
mtno, n-propylamino,dimethylamino, diethylamino, 
di - n - propylamino or methyl-ethyl amino group, 

R3 may represent a hydrogen, fluorine, chlorine or 
bromine atom or a methyl, ethyl, n-propyl or tsop- 

15 ropy! group, 

R4 may represent a methyl, ethyl, n-propyt, isop- 
ropyl, n-butyl, n-pentyl, n-hexyl, methoxymethyl, 
ethoxym ethyl, n-propoxymethyl, isopropoxy methyl, 
2-methoxyethy 1, 2 - ethoxy - ethyl, 3 - methoxy - 

20 propyl, benzyl, 1-phenylethyl,2-phenylethyl, 1 - 
phenyl - n - propyl, 2 - phenyl - n - propyl, 3 - 
phenylpropyl,aIlyl,3-buten-1 -yl,2-buten-1 -yl,4- 
penten - 1 -yl, cyano, aminocarbonyl, methylamino- 
carbonyl, ethylaminocarbonyl - n - propylaminocar- 

25 bonyl, dimethylaminocarbonyl, dtethylamtnocar- 
bonyl,di - n - propyl aminocarbonyl, benzylaminocar- 
bonyl, 2- phenyl - ethylaminocarbonyl, pyrrolidino- 
carbonyl, piperldinocarbonyt, hexamethylenelmlno- 
carbonyl, phenyl, naphthyl,fluorophenyl, chlor- 

30 ophenyl, bromophenyl, methylphenyl, ethylphenyl, 
Isopropylphenyl, hydroxyphenyl, methoxyphenyl, 
ethoxyphenyl, n-propoxyphenyl, benzyloxyphenyl, 2 

- phenyl - ethoxy - phenyl, 3 - phenylpropoxy - phenyl, 
methyl 8ul phenyl - phenyl, ethylsulphenyl - phenyl, 

35 methyl - sulphlnyl - phenyl, n - propylsulphlnyl - 
phenyl, methyl - sulphonyl - phenyl, ethylsulphonyl - 
phenyl, isopropylsulphonyl - phenyl, methyl - naph- 
thyl, hydroxy- naphthyl, methoxy- naphthyl, dlchlor- 
ophenyl, chloro * bromo - phenyl, dimethyl - phenyl, 

40 di - isopropyl - phenyl, chlorb - methyl - phenyl, 

dfmethoxy - phenyl, methyl - methoxyphenyl, chloro - 
methoxy- phenyl, bromo - methoxy- phenyl, pyridyl, 
pyrimidyl, quinolyl, isoquinolyl or quinazolyl group, 
Rb and Re may represent a hydrogen atom or a 

45 methyl, ethyl, n-propyl, isopropyl, n-butyl, isobutyl, 
secbutyl orn-pentyt group, 

Rg and Rg together with the carbon atoms between 
them may represent a benzylidene, 1 - phenyl - 
ethylldene, 2 - phenyl - ethylldene, 1 - phenyl - n - 

50 propylidene,1 -phenyl-2,2-propylideneor3- 
phenyl - n - propylldene group and 

W may represent a hydroxymethyl,formyl, car- 
boxy, carboxy methyl, 2 -carboxy - ethyl, 2 - carboxy - 
ethenyl, 2,2- bis ( carboxy) - ethyl, methoxycarbonyl, 

55 ethoxycarbonyl, n-propoxycarbonyl, isopropxycar- 
bonyl, n-butoxycarbonyl, isobutoxycarbonyl, n-pen- 
toxycarbonyl, al ly I oxy carbonyl, crotyloxycarbonyl, (2 

- hydroxyethoxy) carbonyl, (2 - hydroxy- n - propoxy) 
carbonyl, (1 - hydroxy - 2 - propoxy) carbonyl, (2 - 

60 methoxyethoxy) carbonyl, (2 - ethoxyethoxy) car- 
bonyl, (2 - n - propoxyethoxy) carbonyl, (2 - nicoti- 
noyloxy -ethoxy) carbonyl, (2 - tsontcotinoyloxy - 
ethoxy) carbonyl, {2,3 - dihydroxy- n - propoxy) 
carbonyl, (2-d!methylamino - ethoxy) carbonyl, (2- 

65 dlethylamino-ethoxy^carbonyl, (2-piperidino- 



ethoxy) carbonyl, methyl, ethyl, n-propyl, isopropyl, 
cyano, aminocarbonyl, methoxycarbonyl - methyl, 
ethoxycarbonyl - methyl, n - propoxycarbonyl - 
methyl, 2 - methoxycarbonyl - ethyl, 2 -ethoxycar- 

70 bonyl - ethyl, 2 - fsopropoxycarbonyl - ethyl, 2 - 
methoxycarbonyl - ethenyl, 2 - ethoxycarbonyl - 
ethenyl, 2 - n - propoxycarbonyl -ethenyl, 2,2- bis - 
(methoxycarbonyl) - ethyl, 2,2 - bis - (eth oxycarbonyl) 
- ethyl or 2,2 - bis - (isopropoxycarbonyl) - ethyl group. 

75 Preferred compounds of general formula I above 
are those wherein 
A represents a group of formula 



«4 C 

I II 
- CH - or - C - 

wherein R4 represents an alkyl group containing 1 to 3 
carbon atoms substituted by an alkoxy group con- 

80 taining 1 to 3 carbon atoms or by a phenyl group; an 
n-propyl group; an alkyi group containing 4 to 6 
carbon atoms; an alkenyl group containing 3 to 5 
carbon atoms; a cyano or aminocarbonyl group; an 
aryl group containing 6 or 1 0 carbon atoms mono- or 

85 disubstituted by halogen atoms,orby alkyI, hydroxy, 
alkoxy, phenylalkoxy and/oralkylsulphenyl groups, 
whilstthe substituents may be the same or different 
and each alkyI component may contain from 1 to 3 
carbon atoms; or a naphthyl, pyridyl, quinolyl or 

90 isoquinolyl group; 

R6 and Re together with the carbon atom between 
them represent an a tkylidene group containing 3 to 9 
carbon atomsor a phenylalkylidene group containing 
1 to 3 carbon atoms in the alkylidene moiety; 

95 Ri represents an unbranched alkyleneimino group 
containing 4 to 8 carbon atoms or a piperidino group 
mono- or disubstituted by alkyI groups each having 1 
to 3 carbon atoms; 
R2 represents a hydrogen, fluorine, chlorine or 

1 00 bromine atom or a nItro, alkyI or alkoxy group each 
having 1 to 3 carbon atoms, or (If R5 and Re are as 
hereinbefore defined or R4 represents an alkyI group 
containing 1 to 3 carbon atoms substituted by an 
alkoxy group with 1 to 3 carbon atoms or by a phenyl 

105 group, an n-propyl group, an alkyl group containing 4 
to 6 carbon atoms, an alkenyl group containing 3 to 5 
carbon atoms, or a nitrile or aminocarbonyl group) R2 
may also represent an iodine atom or a hydroxy or 
amino group; 

110 R3 represents a hydrogen or chlorine atom; and 
W represents a methyl, hydroxym ethyl, formyt, 
cyano, carboxy, carboxymethyl, 2 - carboxyl - ethyl or 
2 -carboxy -ethenyl group; analkoxycarbonylgroup 
containing a total of 2 to 5 carbon atoms in which the 

115 alkyl component may be substituted at any carbon 
atom except the a-carbon atom by 1 or 2 hydroxy 
groupsorbyan alkoxy group containing 1 toScarbon 
atomsor bya pyridinecarbonyloxy group: or an 
alkoxycarbonyl - methyl, 2 - alkoxycarbonyl - ethyl or 

1 20 2 - alkoxycarbonyl - ethenyl group, wherein each 
alkoxy group may contain from 1 to 3 carbon atoms 
and 

4 - [N - (6 - chloro - a - phenyl - 2 - piperidino - benzyl) - 
amtnocarbonylmethyH - benzoicacid and C1-3 alkyl 
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esters thereof, 

4- [N - (a - phenyl - 2 - piperidino - benzyl) - 
aminocarbonylmsthyl] - cinnamic acid and C1-3 alkyl 
esters thereof, 
5 3 - [4 - [(N - (a - phenyl - 2 - piperidino - benzyl) - 
aminocarboxylmethy I] - phenyl] - propionic acid and 
Ci .3 alkyl esters thereof, 

4- [N - (4- chloro - a - phenyl - 2 - piperidino - benzyl) - 
aminocarbonylmethyl] - benzoic acid and C1-3 alkyl 
10 esters thereof, 

4- [N - (3 - chloro - a- phenyl - 2 - piperidino - benzyl) - 
aminocarbonylmethyl] - benzoic acid and Ci_3 alkyl 
esters thereof, 

4- [N - (6 - methyl - a - phenyl - 2 - piperidino - benzyl) - 
1 5 aminocarbonylmethyl] - benzoic acid and C1-3 alkyl 
esters thereof, 

4 - [N - (4 - methyl - a - phenyl - 2 - piperidino - benzyl) - 
ahninocarbonyimethyl] - benzoic acid and Ct -3 alkyl 
esters thereof, 
20 4- [N - (2 - (2 - methyl - piperidino) - a - phenyl - benzyl) 

- aminocarboxylmethyl] * benzoic acid and Ci .3 alkyl 
esters thereof, 

4- [N - (2 - (3 - methyl - piperidino) - a - phenyl - benzyl) 

- aminocarbonylmethyl] - benzoic acid and Ci .3 alkyl 
25 esters thereof, 

4- [N - (a - phenyl - 2 - piperidino - benzyl) - 
aminocarbonylmethyl benzaldehyde, 
4- [(1 - (4 - f luoro - 2 - piperidino - phenyl) - ethyl) 
aminocarbonylmethyl] - benzoic acid and C1-3 alkyl 
30 esters thereof, 

4- [(1 - (3 - chloro - 2 - piperidino - phenyl) - ethyl) - 
aminocarbonylmethyl] - benzoic acid and C1-3 alkyl 
esters thereof, and 

4 - [(1 - (3 - methyl - 2 - piperidino - phenyl) - ethyl) - 
35 aminocarbonylmethyl] benzoic acid and Ci.s alkyl 
esters thereof. 

Particuiariy preferred are those compounds of 
general formula I wherein 

A represents a group of formula 



- CH - or - C - 

40 wherein R4 represents an alkyl group containing 1 to 3 
carbon atoms substituted by a methoxy or phenyl 
group; an n-propyl, cyano or aminocarbonyl group; 
an alkyl group containing 4to 6 carbon atoms, an 
alkenyl group containing 3 to 5 carbon atoms; a 

45 phenyl group substituted by a fluorine, chlorine or 
bromine atom or by a methyl, hydroxy, methoxy, 
benzyloxyormethylsulphenyl group; ora pyridyl 
group; 

Rsand Rg together with the carbon atom between 
50 them represent an alkyidene group containing 3 to 9 
carbon atoms or a phenylalkylidene group containing 
1 to 3 carbon atoms in the alkylidene moiety, 

Ri represents an unbranchedalkylenelmino group 
containing 4 to 8 carbon atoms or a piperidino grou p 
55 mono-ordisubstituted by methyl groups, 

Rz represents a hydrogen, fluorine, chlorine or 
bromine atom ora methyl or methoxy group; or (if Rg 
and Re are as hereinbefore defined or R4 represents 
an alkyl group containing 1 to 3 carbon atoms 
60 substituted by a nrtathoxy or phenyl group, an 



n-propyl, nitrile or aminocarbonly group, an alkyl 
group containing 4 to 6 carbon atoms or an alkenyl 
group containing 3 to 5 carbon atoms) R2 may also 
representan iodine atom ora hydroxy or amino 
65 group, 

R3 represents a hydrogen orchlorine atom; and 
W represents a methyl, hydroxymethyl,formyl, 
cyano, carboxy, carboxy-methyl, 2 - carboxy - ethyl or 
2 -carboxy-ethenyl group, an alkoxycarbonyl group 

70 containing a total of 2 to 5 carbon atoms wherein the 
alkyl component may be substituted at any carbon 
atom exceptthea-carbon atom by one or two 
hydroxy groups, by an alkoxy group containing 1 to 3 
carbon atoms or by a pyridinecarbonyloxy group; or 

75 an alkoxycarbonyl-methyl,2 -alkoxycarbonyl-ethyl 
or 2- alkoxycarbonyl -ethenyl group, wherein each 
alkoxy group may contain from 1 to 3 carbon atoms; 
and 

4 - [N - (6 - chloro - a - phenyl -2- piperidino - benzyl) • 
80 amino - carbonyl - methyl] - benzoic acid and Ct-3 

alkyl esters thereof with 1 to 3 carbon atoms, 

4 - [N - (a - phenyl - 2 - piperidino - benzyl) - 

aminocarbonylmethyl] - cinnamic acid and Ci_3 alkyl 

esters thereof, 
85 3 - [4 - [(N - (a - phenyl - 2 - piperidino - benzyl) - 

aminocarbonyl - methyl] - phenyl] - propionic acid 

and Ci -3 alkyl esters thereof, 

4 - [N - (4 - chloro - a - phenyl - 2 - piperidino - benzyl) - 
amino - carbonyl - methyl] - benzoic acid and Ci -3 
90 alkyl estersthereof, 

4 - [N - (3 - chloro - a - phenyl - 2 - piperidino - benzyl ) - 
amino - carbonyl - methyl] - benzoic acid and Ci -3 
alkyl estersthereof, 

4 - [N - (6 - methyl - a - phenyl - 2 - piperidino - benzyl) - 
95 amino - carbonyl - methyl] - benzoic acid and Ci_3 
a Iky I esters th e reof , 

4- [N - (4- methyl - a - phenyl - 2 - piperidino - benzyl) - 
amino -carbonyl - methyl] - benzoic acid and C1-3 
alkyl estersthereof 
1 00 4 - [N - (2 - (2 - methyl - piperidino) - a - phenyl • benzyl ) 

- amino - carbonyl - methyl] - benzoic acid and Ci_3 
alkyl estersthereof, 

4 - [N - (2 - (3 - methyl - piperidino) - a - phenyl - benzyl) 

- amino - carbonyl - methyl] - benzoic acid and C1.3 
105 alkyl estersthereof, 

4 - IN - (a- phenyl - 2 - piperidino - benzyl) - 
aminocarbonylmethyl] - benzaldehyde, 
4- [(1 - (4-fluoro -2 - piperidino - phenyl) - ethyl) - 
aminocarbonyl - methyl] - benzoic acid and Ci .3 alkyl 
110 esters thereof, 

4- [(1 - (3 -chloro - 2- piperidino - phenyl) - ethyl) - 
aminocarbonyl - methyl] - benzoic acid and Ci _3 alkyl 
esters thereof, and 

4 - [(1 - (3 - methyl -2- piperidino - phenyl) - ethyl) - 
115 aminocarbonyl - methyl] - benzoic acid and C1.3 alkyl 
estersthereof. 

However, anothergroup of preferred compounds 
are those wherein A, Ri to Rsand Ware as 
hereinbefore defined, more particulariythosewhere- 
1 20 in W represents a carboxy group or an alkoxycar- 
bonyl group containing a total of 2 to 5 carbon atoms 
in which the alkyl component may be substituted at 
any carbon atom except the oc-carbon atom by one or 
two hydroxy groups, and optically active enantiom- 
125 ersandthe salts thereof. 
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Particularly praferred compounds of general for- 
mula I above are those wherein 
A represents a group of formula 



"-4 

I 

CH - 



H 

- c - 



wherein R4 represents an n-propyl group, an alkyi 
5 group containing 4 or 5 carbon atoms, a phenyl group 
substituted by a methyl group or by a fluorine or 
chlorine atom, or a pyridyl group, 

Rsand Retogetherwith the carbon atom between 
them represent an alkylidene group containing 3to 5 
10 carbon atomsoraphenylalkyiidenegroupcontaining 
1 to 3 carbon atoms fn the alkylidene part; 

Ri represents a piperidino group optionally substi- 
tuted by one or two methyl groups; 
R2 represents a hydrogen, fluorine or chlorine atom 
15 ora methyl or methoxy group; 

R3 represents a hydrogen atom and 
W represents a carboxy g roup or an alkoxycarbonyl 
group containing a total of 2 to 4 carbon atoms; 
particularly those wherein 
20 A represents a group of formula 



1' 

CH - 



c 



B 

- c 



wherein R4 represents an n-propyl group or an alkyI 
group containing 4 or 5 carbon atoms and R5 and Rg 
together with the carbon atom between them repre- 
sent an alkylidene group containing 3 to 5 carbon 

25 atoms or a phenylalkylidene group containing 1 to 3 
carbon atoms in the alkylidene part, and optically 
active enantiomers and salts thereof. 

The compounds of general formula I as hereinbe- 
fore defined and their optical enantiomers and salts 

30 thereof may, for example, be prepared by the 
following processes, which processes constitute 
further features of the present invention : 

a) Reacting a compound of general formula II 



(wherein A, and R2 are as hereinbefore defined or, 
35 if A represents one of the vinylidene groups men- 
tioned hereinbefore, the tautomers thereof or a 
lithium or magnesium halide complex thereof) with a 
compound of general formula 111 



HO 



CO - CK^ 




40 



45 



(wherein R3 is as hereinbefore defined and 

W has the meanings given for W hereinbefore or 
represents a carboxy group protected by a protecting 
group), or with a reactive derivativethereof optional- 
ly formed in the reaction mixture and, if necessar/, 
subsequently cleaving any protecting group used. 
The reactive derivatives of a compound of general 



formula III may be, for example, the ^ers thereof, 
such as the methyl, ethyl or benzyl esters, the 
thio-esters thereof such asthsmethylthio-orethyl- 
thio-esters, the halides thereof such as the acid 

50 chloride, or the anhydrides or Imidazolides thereof. 
The reaction is conveniently carried out in a solvent 
such as methylene chloride, chloroform, carbon 
tetrachloride, ether, tetrahydrofuran, dioxan, ben- 
zene, toluene, acetonitrile or dimethytformamide, 

55 optionally in the presence of an agent which activates 
the acid or a dehydrating agent, e.g. in the presence of 
ethyl chloroformate,thIonyl chloride, phosphorus 
trichloride, phosphorus pentoxide, N,N' - dlcydohex- 
ylcarbodiimide, N,N'-dicyclohexylcarbodiimide/N - 

60 hydroxy - succinimide, N,N' -carbonyldiimidazole or 
N,N' - thionyldiimidazole or triphenylphosphime/ 
carbon tetrachloride, or an agent which activates the 
amino group, e.g. phosphorus trichloride, and 
optionally in the presence of an inorganic base such 

65 as sodium carbonate or a tertiary organic base such 
as triethylamine or pyridine, which may simul- 
taneously serve as solvent, at temperatures of 
between — 25°C and 250''C, but preferably at tempera- 
tures of between — lO^C and the boiling temperature 

70 of the solvent used. The reaction may also be carried 
out without a solvent and furthermore any water 
formed during the reaction may be removed by 
azeotropic distillation, e.g. by heating with toluene 
using a water separator, or by the addition of a drying 

75 agent such as magnesium sulphate ora molecular 
sieve. 

If necessary, thesubsequent cleaving of a protect- 
ing group is preferably effected by hydrolysis, 
conveniently either in the presence of an acid such as 

80 hydrochloric, sulphuric, phosphoric or trichloroacetic 
acid or in the presence of a base such as sodium 
hydroxide or potassium hydroxide in a suitable 
solvent such as water, methanol, ethanol, ethanol/ 
water, water/isopropanol orwaterydioxan attemper- 

85 atures of between -10*Cand 120°C, e.g. at tempera- 
tures of between ambient temperature and the 
boiling temperature of the reaction mixture. 

Atert.butyl group used as the protecting group 
may also be cleaved thermally, possibly in an Inert 

90 solventsuch as methylene chloride, chloroform, 
benzene, toluene, tetrahydrofuran or dioxan and 
preferably in the presence of a catalytic quantity of an 
acid such as p-toluenesul phonic, sulphuric, phos- 
phoric or polyphosphoric acid. 

95 Moreover, a benzyl group used as a protecting 
group may also be cleaved by hydrogen olysis fn the 
presence of a hydrogenation catalyst such as palla- 
dium/charcoal in a suitable solvent such as methanol, 
ethanol, ethanol/water, glacial acetic acid, ethyl 

100 acetate, dioxan ordimethylformamide. 

b) In order to prepare a compound of genera! formula 
I wherein W represents a carboxy, carboxy methyl, 2 - 
carboxyethyl or2-carboxyethenYl group: subjecting 
a compound of general formula IV 



A - NH - CO - CH 



(IV) 





5 
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5 



(wherein 

Ri to R3 and A are as hereinbefore defined, and 
B represents a group which can be converted by 
hydrolysis, thermolysis or hydrogenolysis into a 
5 carboxy,carboxymethyl, 2-carboxyethyi or2 - 
carboxyethenyl group) to hydrolysis, thermolysis or 
hydrogenolysis. 

The hydroiysable groups in the compounds of 
general formula IV may be, for exam pie, functional 
1 0 derivatives of ca rboxy, ca rboxymethyl, 2 - carboxy- 
ethyl or 2 - carboxyethenyl groups such as the 
unsubstituted orsubstituted amides thereof, the 
nitriles, esters, thlolesters, orthoesters, Iminoethers, 
amidines or anhydrides thereof, a malonic ester-(l)- 
15 yl group, thatetrazolyl group, an optionally substi- 
tuted 1 ,3 - oxazof - 2 - yl or 1 ,3 - oxazoll n - 2 - yl g roup, 
and 

the thermolytically cleavable groups may be, for 
example, esters with tertiary alcohols, e.g. the 
20 tert.butyl ester. 

the hydrogenolytically cleavable groups may be, 
for example, esters with aralkanols, e.g. the benzyl 
ester. 

The hydrolysis is conveniently effected either in the 

25 presence of an acid such as hydrochloric, sulphuric, 
phosphoric or trichloroacetic acid or in the presence 
of a base such as sodium hydroxide or potassium 
hydroxide In a suitable solvent such as water, 
water/methanol, ethanol, water/ethanol, water/isop- 

30 ropanol or water/dioxan at temperatures of between 
- 1 0**C and 1 2QPC, e.g. at temperatures of between 
ambienttemperature and the boiling temperature of 
the reaction mixture. 

If B in a compound of general formula IV represents 

35 a cyano or aminocarbonyl group, these groups may 
also be converted into a carboxy group using a nitrite, 
e.g. sodium nitrite, in the presence of an acid such as 
sulphuric acid, which is conveniently also used as the 
solvent, at temperatures of between 0 and SOX. 

40 If B in a compound of general formula IV represents 
the tert.butyloxycarbonyl group, for example, the 
tert.butyl group may also be cleaved thermally, 
optionally in an inert solvent such as methylene 
chloride, chloroform, benzene, toluene, tetrahydro- 

45 furanordioxanand preferably in the presence of a 
catalytic quantity of an acid such as p-toluenesulpho- 
nic, sulphuric, phosphoric or polyphosphoric acid, 
preferably at the boiling temperature of the solvent 
used, e.g. attemperatures of between 40"C and 100**C. 

50 If B in a compound of general formula IV represents 
the benzyloxycarbonyl group,for example, the ben- 
zyl group may also be cleaved hydrogenolytically in 
the presence of a hydrogenation catalyst such as 
palladium /charcoal in a suitable solvent such as 

55 methanol, ethanol, ethanol/water, glacial acetic acid, 
ethyl acetate, dioxan or dimethylformamide, prefer- 
ably attemperatures of between 0 and 50**C, e.g. at 
ambienttemperature, and at a hydrogen pressure of 
from 1 to 5 bar. In the hydrogenolysis, other groups 

60 may simultaneously be reduced as well (e.g. a nitro 
group may be reduced to an amino group, a 
benzy loxy g roup to a hyd roxy g rou p, a vi ny lidene 
group to a corresponding alkylldene group or a 
clnnamicacidgrouptothecorrespondingphenylpro- 

65 pionic acid groupL ormay be replaced by hydrogen 



atoms, e.g. a halogen atom may be replaced by a 
hydrogen atom. 

c) In orderto prepare compoundsfor general formula 
I wherein A represents a group of formula 



70 wherein FU' has the meanings given hereinbefore for 
R4, with the exception of an alkenyl group and a cyano 
group: 

Reduction of a compound of general formula V 




wherein 

75 to R3 and Ware as hereinbefore defined and 
D representsagroupof formula 

' ^c- ' 

- or II 

N - 

I 

H 

wherein R4" has the meanings given hereinbefore for 
R4,v\nth the exception of a cyano group and Rg' and 
Re' together with the carbon atom between them 

80 representanalkylidenegroupcontalning 1 to7 

carbon atoms or a phenylalkylidene group containing 
1 to 3 carbon atoms in the alkylidene moiety. 

Reduction is preferably effected with hydrogen in 
the presenceof a hydrogenation catalyst such as 

85 palladium /charcoal or Raney nickel in a suitable 
solvent such as methanol, ethanol, isopropanol, 
ethanol /water, glacial aceticacid, ethyl acetate, 
dioxan, tetrahydrofuran, dimethylformamide, ben- 
zene or benzene /ethanol attemperatures of between 

90 0 and 100°C, but preferably attemperatures of 
between 20°C and 50°C, and under a hydrogen 
pressure of 1 to 5 bar. When a suitable chlral 
hydrogenation catalyst such as a metal ligand 
complex is used, e.g. a complex of - dichloro - 

95 bis[1,5- cyclooctadlene - rhodium] and (+)- or (-) 0,0 
- isopropy lidene - 2, 3 - dihydroxy - 1 , 4 - bis 
{diphenylphosphlno)- butane (=DIOP>, the addition 
of hydrogen occurs enantioselectively. Moreover, 
during catalytic hydrogenation, other groups may be 

1 00 reduced as the same time, e.g. a nitro group may be 
reduced to the amino g roup, a benzyloxy grou p to the 
hydroxy group or a cinnamic acid group to the 
phenyl propionic acid group, or may be replaced by 
hydrogen atoms, e.g. a halogen atom may be 

105 replaced by a hydrogen atom. 

d) In orderto prepare compounds of general formula I 
wherein A represents a group of formula 
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wherein R4'' has the meanings given hereinbefore for 
with the exception of a cyano group: 
Reacting a compound of general formula VI 



CH - OK 



(VI) 



(wherein 

5 R4'' is defined as above and Ri and R2 are as 
hereinbefore defined) with a compound of general 
formula VII 



(VII) 



wherein 

RsandWareashereinbeforedefined. 

10 The reaction is carried out in the presence of a 
strong acid which may simultaneously serve as 
solvent, preferably in concentrated sulphuric acid, at 
temperatures of between O'C and 150X, but prefer- 
ably attemperatures of between 20**C and 1 00*C. 

15 e)forthepreparationof compounds of general 
formula 1, wherein R2 represents a hydrogen atom : 
dehalogenating a compound of general formula VIII 



A - NH - CO - CK 



W 
(VIII) 



wherein 

Ri« R3/ A and W are as hereinbefore defined 
20 and 

Hal represents a fluorine, chlorine, bromine or 
iodine atom. 

The dehalogenation is conveniently effected in a 
solvent such as methanol, ethanol, ethyl acetate, 

25 glacial acetic acid or dimethylformamide by means of 
catatytically activated hydrogen, e.g. with hydrogen 
in the presence of platinum or palladium / charcoal, at 
temperatures of between 0 and 100°C, but preferably 
atambienttemperature, and undera hydrogen 

30 pressure of froml to 5 bar. During the dehalogena- 
tion, other groups may be reduced atthe same time, 
e.g. a benzyloxy group may be reduced to a hydroxy 
group, a vinylidene group to the corresponding 
alkylidene g roup or a ci nnamic acid g roup to the 

35 corresponding phenyl propionic acid group, or may 
be replaced by hydrogen atoms, e.g. a halogen atom 
may be replaced by a hydrogen atom. 

f) In order ro prepare compounds of general formula I, 
wherein A represents a group of formula 



— CH — 

40 wherein 

R4 represents an alkyleneiminocarbonyl group 
containing 4to 6 carbon atoms in the alkylone ring or 
an aminocarbonyi group optionally mono- or disub- 



situated by alkyl or phenylalkyl groups each having 1 
45 to 3 carbon atoms in the alkyl moiety: 

Reacting a compound of general formula 



COOK 
1 



CH - NH - CO - CH 



' (IX) 



(wherein 

Ri, R2 and R3 are as hereinbefore defined and 
W" has the meanings given hereinbefore for W, 
50 with the exception of the carboxy group), with an 
amine of general formula X 

H - (X) 

wherein 

R7 represents an alkyleneimino group containing 4 
to 6 carbon atoms or an amino group optionally 

55 mono- ordisubstituted by alkyl or phenylalkyl groups 
each having 1 to 3 carbon atoms in the alkyl moiety. 

Amidation is conveniently effected in a solvent 
such as methylene chloride, chloroform, carbon 
tetrachloride, ether, tetrahydrofu ran, dioxan, ben- 
60 zone, toluene, acetonitrile or dimethylformamide, 
preferably in the presence of an agent which activates 
the acid or a dehydrating agent, e.g. in the presence of 
ethyl chloroformate,thionyl chloride, phosphorus 
trichloride, phosphorus pentoxide, N,N' -dlcyclohex- 
65 ylcarbodiimide, N,N'-dicyclohexylcarbodiimide/N- 
hydroxysuccinimide, N,N' -carbonyldiimidazole, 
N,N'-thionyldiimldazoleortriphenyIpho3phine/ 
carbon tetrachloride, or an agent which activates the 
amino group, e.g. phosphorus trichloride, and 

70 optionally in the presence of an inorganic base such 
as sodium carbonate or a tertiary organic base such 
as triethylami ne o r py ridi ne which may si mu I- 
taneoualy serve as solvent, attemperatures of 
between — 25*'C and 250X, but preferably at tempera- 

75 tures of between — 10°C and the boiling temperature 
of the solvent used. 

g) In orderto prepare compounds of general formula 1 
wherein A represents a group of formula 



- CH — 

as hereinbefore defined and W represents a carboxy 
80 group: 

Oxidising a compound of general formula XI 




CH - NK 



CO - CHo 

1"^^ (XI) 
R 

wherein 

Ri to R4 are hereinbefore defined and 
E represents a group which can be converted into a 
85 carboxy group by oxidation. 

An oxidisable group of this kind may be, for 
example, a f ormyl group and the acetals thereof, a 
hydroxymethyl grou p and the ethers thereof, a 
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substituted or unsubst'rtuted acyl group such as an 
acetyl, chloroacetyl, propionyl or malonic acid-(1 )-yl 
grouporamalonicester-(1)-yl group. 
The reaction may be carried out with an oxidising 
5 agent in a suitable solvent such as water, glacial 
acetic add, methylene chfonde, dtoxan or glycol 
dimethyl ether at temperatures of between 0 and 
1 00'*C, but conveniently at temperatures of between 
20°Cand BOX. However, the reaction is preferably 

10 effected with silver oxide/sodium hydroxide solution, 
manganese dioxide/acetone or methylene chloride, 
hydrogen peroxide/sodium hydroxide solution, bro- 
mine or chlorine/sodium or potassium hydroxide 
solution, chromium trioxide/pyridine or pyridinim 

15 chlorochromate. 

h) In orderto prepare compounds of general formula I 
wherein W repr^ents an alkoxycarbonyl group 
containing a total of 2 to 6 carbon atoms wherein the 
alkyi component may be substituted at any carbon 

20 atom except the a-carbon atom by one or two 

hydroxy g roups or by an alkoxy group containing 1 to 
3 carbon atoms: 
Esterifying acarboxylicacid of general formula XII 




COOK 
CXIT) 



(wherein to R3 and A are as hereinbefore defined) 
25 or a reactive derrvattve thereof optionally prepared in 
the reaction mixture, 
with an alcohol of general formula XIII 

BO - Rg (XIII) 

wherein 

R9 represents an aikylgroupcontalning 1 to5 
30 carbon atoms which may be substituted at any 

carbon atom except the a-carbon atom by one ortwo 
hydroxy groups or by an alkoxy group containing 1 to 
3 carbon atoms. 
Examples of reactive derivatives of a compound of 
35 generalformula XII includethehalidesthereof, such 
astheacid chloride, and the anhydrides and imidazo- 
lldes. 

The reaction Is conveniently carried out using the 
corresponding alcohol as solvent orin a suitable 

40 solvent such as methylene chloride, chloroform, 
ether, tetrahydrofu ran, dioxan, benzene or toluene, 
optionally In the presence of an acid-activating agent 
or a dehydrating agent, e.g. in the presence of 
hydrogen chloride, sulphuric acid, ethyl chlorofor- 

45 mate,thionyl chloride, carbon tetrachloride/ 

triphenylphosphine, carbonyldiimidazole or N,N' - 
dicyclohexylcarbodiimide or the isourea ethers 
thereof, optionally in the presence of a reaction 
accelerator such as copper chloride, and optionally in 

50 the presence of an inorganic base such as sodium 
carbonate or a tertiary organic base such as triethyla- 
mine or pyridine, or by transesterification, e.g. with a 
corresponding carbonic acid diester, at temperatures 
of between — 20*C and 100X, but preferably at 

55 temperatures of between — 10**C and the boiling 
' temperature of the solvent used. 



I) In orderto prepare a compound of general 
formula I wherein W represents an alkoxycarbonyl, 
alkoxycarbonyl - methyl, 2 - alkoxycarbonyl - ethyl or 
60 alkoxycarbonyl -ethenyl group and A represents a 
group of formula 

where R4" represents R4 as hereinbefore defined with 
the exception of a cyano group: 
Alcoholysis of a compound of general formula XIV 




65 wherein 

R4' represents R4 as hereinbefore defined with the 
exception of a cyano group and Ri to Raare as 
hereinbefore defined and 

W" represents a cyano, cyanom ethyl, 2 - 
70 cyanotheylor2-cyanoethenylgroup. 

The alcoholysis Is conveniently effected in a 
corresponding alcohol as a solvent, such as metha- 
nol, ethanol or propanol, preferably in the presence 
of an acid such as hydrochloricor sulphuric acid at 
75 temperatures of between 20°C and the boiling 
temperature of the solvent used, preferably at 
temperatures of between 50 and lOO^'C. 

If, according to the invention, a compound of 
general formula 1 is initially obtained wherein W 
80 represents a carboxy or alkoxycarbonyl group, this 
may subsequently be converted by reduction into a 
corresponding compound of general formula I 
wherein W represents a formyl or hydroxymethyl 
group, and/or 

85 if a compound of general formula I is initially obtained 
wherein W represents a carboxy group, this may 
subsequently be converted byconversion into a 
sulphontc acid hydrazide and subsequent dlspropor- 
tionatlon into a corresponding compound of general 

90 formula I wherein W represents a formyl group, 
and/or 

if a compound of general formula I Islnitiallyobtalned 
wherein W represents a formyl group, this may 
subsequently be converted by condensation and 

95 optional subsequent hydrolysis and/or decarboxyla- 
tion into a corresponding compound of general 
formula 1 wherein W represents a 2 - alkoxycarbonyl - 
ethenyl ora 2 -carboxy -ethenyl group, and/or 
if a compound ofgeneral formula I is initially obtained 

1 00 wherein W represents a 2 - ca rboxy - ethenyl or 2 - 
alkoxy - carbonyl - ethenyl group, this may subse- 
quently be converted by catalytic hydrogenation into 
a corresponding compound ofgeneral formula I 
wherein W represents a 2 - carboxyethyl or 2 - 

105 alkoxycarbonyl - ethyl group, and/or 

If a compound ofgeneral formula I is initially obtained 
wherein W represents an alkoxycarbonyl group 
substituted at any carbon atom except the a - carbon 
atom by a hydroxy group, this may subsequently be 

110 converted by acylatlon by means of a pyridine - 
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carboxylicacid into a corresponding (pyridine - 
carbonyloxyalkoxyl-carbonyl conn pound of general 
fomnuia I, and/or 

if a compound of general formula I is initially obtained 
5 wherein W represents a hydroxymethy I group, this 
may^ after being converted into a corresponding hato 
- methyl compound, subsequently be converted by 
reaction with a malonic acid diester into a corres- 
ponding compound of general formula I wherein W 
10 represents an ethyi group substituted bytwoafkoxy- 
carbonyl groups, and/or 

if a compound of genera I formula lis initial ty obtained 
wherein W repr^ents an ethyl group substituted by 
two alkoxycarbonyl groups, this may subsequently 
15 beconverted by hydrolysis into a corresponding 
compound of general formula I wherein W represents 
an ethyl group substituted by two carboxy groups, 
and/or 

ifacompoundofgeneralformula Us initially obtained 
20 wherein W represents an ethyl group substituted by 
two alkoxycarbonyl groups, this may subsequently 
beconverted by hydrolysis and decarboxylation into 
a corresponding compound of general formula I 
wherein W represents a 2 - carboxyethyl group, 
25 and/or 

if a compound of general formula 1 is initially obtained 
wherein R2 represents a nitro group, this may 
subsequently be converted by reduction into a 
corresponding compound of general formula I 

30 wherein R2 represents an amino group, and/or 

If a compound of general formula I is initially obtained 
wherein R2 represents an amino group, this may 
subsequently be converted, via a corresponding 
diazonium salt, into a corresponding compound of 

35 general formula I wherein R2 represents a hydrogen 
or halogen atom or a hydroxy, alkoxy or alkylsul- 
phenyl group, and/or 

if a compound of general formula I is initially obtained 
wherein R2 represents a hydroxy group, this may 

40 subsequently be converted by alkylation into a 
corresponding compound of general formula I 
wherein R2 representsan alkoxy group, and/or 
if a compound of general formula I Is initially obtained 
wherein R2 represents a benzyloxy group and/or R4 

45 represents an aryl group substituted by a benzyloxy 
group, this may subsequently beconverted by 
debenzylation into a corresponding compound of 
general formula I wherein Rj represents a hydroxy 
group and/or R4 represents an aryt group substituted 

50 by a hydroxy group, and/or 

if a compound of general formula I is initially obtained 
wherein R4 representsan aminocarbonyl group, this 
may subsequently be converted by dehydration into 
a corresponding compound of general formula I 

55 wherein R4 represents a cyano group. 

The subsequent alcoholysis is preferably carried 
out in a corresponding alcohol such as ethanol, in the 
presence of an acid such as hydrochloric or sulphuric 
acid, at temperatures up to the boiling temperature of 

60 the solvent used. 

Thesubsequent reduction is preferably carded out 
with a metal hydride, e.g. with a complex metal 
hydride such as lithium aluminium hydride, in a 
solvent such as diethyl ether, tetrahydrof uran or 
65 dioxan at temperatures of between 0 and 100*C, but 



preferably at temperatures of between 20Xand 60°C. 

The subsequent dlsproportionation of a sulphonic 
acid hydrazide, which is obtained by reacting a 
corresponding hydrazine with a corresponding reac- 
70 tive carboxylic acid derivative, is carried out in the 
presence of a base such as sodium carbonate in a 
solvent such asethyleneglycol attemperaturesof 
between 1 00°C and 200X, but preferably at 1 60 to 
170*'C. 

75 The subsequent condensation of a formyl com- 
pound is conveniently carried out in a sofvent such as 
pyridine ortetrahydrofuran with malonic acid, with a 
malonic acid ester, with a d ia Iky I phosphono- acetic 
acid ester or an alkoxycarbonylmethylene - trfphenyl - 

80 phosphoran, optionally in the presence of a baseas 
the condensing agent, e.g. in the presence of 
piperidine, potassium tert.butoxide or sodium hyd- 
ride, at temperatures of between 0 and ^00°C; the 
desired compound isobtained bysubsequentacidi- 

85 fication, e.g. with hydrochloric or sulphuric acid, or by 
subsequent alkaline hydrolysis. 

The subsequent catalytic hydrogenation is conve- 
niently effected in a solventsuch as methanol, 
ethanol, ethyl acetate, glacial acetic acid or dimethyl- 

90 formamide with hydrogen in the presence of a 
hydrogenation catalyst such as platinum or palla- 
dium/charcoal attemperaturesof between 0 and 
75°C,butpreferablyatambient temperature and 
under a hydrogen pressure of 1 to 5 bar. 

95 The subsequent O - acylation is conveniently 
carried out In a solventsuch as methylene chloride, 
chloroform, carbon tetrachloride, ether, tetrahydro- 
furan, dioxan, benzene, toluene, acetonitrile or 
dimethylformamide, preferably with a reactive de- 

100 rh/ative of the acid, for example a h slide such as the 
acid chloride, and anhydride orlmidazolideand 
optionally in the presence of an inorganic base such 
as sodium carbonate or a tertiary organic base such 
astriethylamlne or pyridine which may simul- 

1 05 taneously serve as solvent, attemperatures of 

between — 25°Cand 250°C, but preferably attempera- 
tures of between — lO^Candthe boiling temperature 
of the solvent used. 
The subsequent conversion of a hydroxymethyl 

110 group into a halomethyl group is effected with a 
halogenating agent such asthlonyl chloride, phos- 
phorus trichloride, phosphorus tribromlde or phos- 
phorus pentachloride in a solvent such as methylene 
chloride, carbon tetrachloride, benzene or nit- 

115 ro benzene and subsequently reacting with a malontc 
acid ester, e.g. with an alkali metal salt of diethyl 
malonate, attemperatures of between 0 and 1 0OX, 
but preferably at temperatures of between 50°C and 
80°C. 

1 20 The subsequent hydrolysis or hydrolysis and 
decarboxylation is conveniently effected in the pre- 
sence of an acid such as hydrochloric, sulphuric, 
phosphoric, polyphosphoricortrifluoroacetic acid in 
a suitable solvent such as water, ethanol, water/ 

125 ethanol, water/isopropanol or water/dioxan at ele- 
vated temperatures, e.g. at the boiling temperature of 
the reaction mixture. 

The subsequent reduction of the nitro compound is 
preferably effected I n a solvent such as water, 

130 water/ethanol, methanol, glacial acetic acid, ethyl 
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acetate or dimethyfformamide, conveniently with 
hydrogen in the presence of a hydrogenation catalyst 
such as Raney nickel, platinum or palladium/char- 
coal, with metals suc^ asiron,tinorzincinthe 
5 presence of an acid, with salts such as irondDsul- 
phate, t!n(ll)chloride orsodium drthionrte or with 
hydrazine In the presence of Raney nickel at tempera- 
tures of between 0 and SO'^C, but preferably at 
am blent temperature. 

10 The subsequent reaction of a diazoniumsaltf e.g. 
thefluoroborate,thefluoridein40% hydrofluoric 
acid, the hydrosulphate in sulphuric acid or the 
hydrochloride, if necessary in the presence of copper 
or a corresponding copper(l)salt such as copper(l)ch- 

1 5 loride/hydrochloric acid or copper(l)bromide/hydrob- 
romic acid, is carried out at slightly elevated tempera- 
tures, e.g. attemperatures of between IS^'Cand 
100X; the subsequent reaction with hypophosphor- 
ous acid is preferably carried out at -5**C to 0**C.The 

20 diazonium salt required is conveniently prepared in a 
suitable solvent, e.g. in water/hydrochloric acid, 
methanol/hydrochloric acid, ethanol/hydrochloric 
acid ordioxan/hydrochloric acid, by diazotising a 
corresponding amino compound with a nitrite, e.g. 

25 sodium nitrite or an ester of nitrous acid, at low 

temperatures, e.g. attemperatures of between — 10°C 
and 5X. 

The subsequent O - alkylatlon is conveniently 
effected with a corresponding halide,sulphonlcacld 

30 esterordiazoalkane, e.g. with methyl iodide, 

dimethylsulphat6,ethyl bromide, ethyl p-toluene- 
sulphonate, isopropytmethanesulphonate ordi- 
azomethane, optionally In the presence of a base 
such as sodium hydride, potassium hydroxide or 

35 potassium tert.butoxide and preferably in a solvent 
such as diethyl ether, tetrahydrofu ran, dioxan, 
methanol, ethanol, pyridine or dimethylformamide at 
temperatures of between 0 and 75X, preferably at 
ambient temperature. 

40 The subsequent debenzylation is conveniently 
effected in a solvent such as methanol, ethanol, ethyl 
acetate, glacial acetic acid or dimethylformamide 
using catalytically acitvated hydrogen, e.g. using 
hydrogen in the presence of platinum or palladium/ 

45 charcoal, at temperatures of between 0 and 75^*0, but 
preferablyatambienttemperatures and at a hyd- 
rogen pressure of from 1 to 5 bar. 

The subsequent dehydration is carried out with a 
dehydrating agentsuch as phosphorus pentoxide, 

50 sulphuricacidorp-tolrenesulphonicacid chloride, 
optionally In a solvent such as methylene chloride or 
phyridine attemperatures of between 0 and 100**C, 
preferably attemperatures of between 20^ and 80°C. 
If they have a chiral centre, the compounds of 

55 general formula I obtained can also be resolved into 
their enantiomers by conventional methods. This 
may, for example, be effected by column chroma- 
tography on a chiral phase. 

A compound of general formula I or a tautomer 

6Q thereof, initially obtained, may subsequently be 
converted Into an addition salt thereof, of example by 
conventional methods such as reacting the com- 
pound of general formula I or tautomerthereof as a 
base with an acid in a suitable solvent, or reacting the 

6S compound of general formula I ortautomerthereof 



as an acid with a base in a suitable solvent A salt of a 
compound of general formula I ora tautomerthereof, 
initially obtained, may subsequently be converted by 
conventional methods into a different salt or into a ^ 

70 compound of general formula I ortautomerthereof. 
The compounds of general formulae II to XIV used 
as starting materials may be obtained by methods 
known from the literature or are themselves known 
from the literature. 

75 Thus, for example, a compound of general formula 
II wherein A represents a g roup of formula 




- c - 



or the tauto men cketimine thereof is obtained by 
reacting a corresponding nitrile with a corresponding 
Grignard or lithium compound and subsequently 

80 hydrolysing or by reacting a corresponding ketone 
with ammonia in the presence of titanium tetrachlor- 
ide. Forfurther reaction with a compound of general 
formula III orthe reactive derivatives thereof, more 
particularly the acid chlorides thereof, it is also 

85 possible to use the.organometallicketimine complex. 

A compound of the general formula II wherein A 
represe nts a g ro u p of f o rm u 1 a 



- CH - 

wherein R4 " has the meanlngsgiven hereinbefore 
for R4 with the exception of the cyano and aminocar- 

90 bonyl groups, is obtained, for example, by reacting a 
corresponding nitrile with a corresponding Grignard 
or lithium compound and optionally subsequently 
carrying out lithium aluminium hydride reduction or 
subsequent hydrolysis to form the keti mine, which is 

95 then reduced with catalytically activated hydrogen, 
with a complex metal hydride or with nascent 
hydrogen, by hydrolysis or hydrazinolysis of a 
corresponding phthalimido compound, by reacting a 
corresponding ketone with ammonium formate and 

100 subsequent hydrolysis or with an ammonium salt in 
the presence of sodium cyanoborohydride, by reduc- 
tion of a corresponding oximewith lithium alurpi- 
nium hydride or with catalytically activated or nas- 
cent hydrogen, by reduction of a corresponding 

1 05 N-benzyl- or N - (1 - phenylethyl) - ketimine, e.g. with 
catalytically activated hydrogen or with a complex 
metal hydride in etherof tetrahydrofuran attempera- 
tures of between —78'C and the boiling temperature 
of the solvent used and subsequently cleaving the 

110 benzyl or 1 -phenyl ethyl group by catalytic hyd- 
rogenation, by Ritter reaction of a corresponding 
alcohol with potassium cyanide in sulphuric acid, or 
by Hofmann, Curtius, Lessen or Schmidt degradation 
of a corresponding compound. 

115 A compound of general formula II wherein A 
representthe group 

CN 

I 

- CH - 

may be obtained by reacting a corresponding aldehy- 
de with ammonium cyanide or by reacting a corres- 



10 
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ponding cyanohydrin with ammonia. 

An amine of general formula II thus obtained, 
having a chiral centre, wherein A represents a g roup 
of formula 

V 

- CH - 

5 wherein R4" has the meanings given hereinbefore 
with the exception of the cyano group, may be 
resolved into the enantfomers by ra cam ate splitting, 
e.g. by fractional crystallisation of the diastereomeric 
salts with optialty active acids and subsequent 

1 0 decomposition of the salts or by column chroma- 
tography on a chiral phase, or by forming di- 
astereomeric compounds and then separating and 
splitting them. 
Moreover, an optically active amine of general 

1 5 formula il may also be prepared by enantioselective 
reduction of a corresponding ketimine using complex 
boron or aluminium hydrides wherein some of the 
hydride hydrogen atoms are replaced by optically 
active alkoxide radicals, or by means of hydrogen in 

20 the presence of a suitable chiral hydrogenation 
catalyst or analogously, starting from a correspond- 
ing N-benzyl- or N - (1 - phenethyl ) - ketimine or from a 
corresponding N - acyl - ketimine or enamide and 
optionally subsequently cleaving the benzyl, 1- 

25 phenethyl or acyl group. 

Furthermore, an optically active amine of general 
formula II may also be prepared by diastereoselective 
reduction of a corresponding ketimine or hydrazone 
chirally substituted atthe nitrogen atom, by means of 

30 complex or non-complex boron of aluminium hyd- 
rides wherein, if desired, some of the hydride 
hydrogen atoms have been replaced by correspond- 
ing alkoxide, phenolate or alky I radicals, or by means 
of hydrogen in the presence of a suitable hydrogena- 

35 tion catalyst and optional subsequent cleaving of the 
chiral auxlaliary radical by catalytic hydrogeno lysis 
or hydrolysis. 

In addition, an optically active amine of general 
formula il may also be prepared by diastereoselective 

40 addition of a corresponding organometalliccom- 
pound, preferably a Gringnard or lithium compound, 
to a corresponding atdimine chirally substituted at 
the nitrogen atom, by subsequent hydrolysis and 
optional subsequent cleaving ofthe chiral auxiliary 

45 radical by catalytic hydrogenolysis or hydrolysis. 
The compounds of general formulae IV, VIII, IX, XI, 
XII and XIV used as starting materials are obtained by 
reacting a corresponding amine with a correspond- 
ing compound of general formula 111 or the reactive 

50 derivativesthereof, with optional subsequent hyd- 
rolysis. 

A compound of general formula V used as starting 
material is preferably obtained by acylating a corres- 
ponding ketimine ofthe organometallic complex 

55 thereof with a corresponding carboxylic acid orthe 
reactive derivatives thereof. 

As already mentioned hereinbefore, the new com- 
pounds of general formula 1 as hereinbefore defined, 
thetautomers and optical enantlomersthereof and 

60 acid and base addition salts ofthe aforementioned 
compounds have valuable pharmacological prop- 
erties, namely an effect on the intermediate metabol- 



ism, but particularly the hypoglycaemic effect of 
lowering blood sugar and, to some extent, an effect 

65 on the cardiaccirculatory system. 

For exam pie, the following compounds have been 
examined for their properties as follows: 
A = (Z) - 4 - [(1 - (2 - piperidino - phenyl) - 1 - buten - 1 - 
yl) - aminocarbonylmethyl] - benzoic acid, 

70 B=>ethyl(Z)-4-[(1 -(2-piperidino-phenyl)-1 - buten 
- 1 - yl) - aminocarbonylmethyl] - benzoate, 
C = IE) - 4 - [(1 - (2 - piperidino - phenyl ) - 1 - buten - 1 - 
yl) • aminocarbonylmethyl] - benzoic acid, 
D = 4- [(2- methyl- 1 -(2- piperidino- phenyl)-1 - 

75 propen-1 - yl)- aminocarbonylmethyl] -benzorcacid, 
E = ethyl (Z) -4 - [{1 - (2- piperidino - phenyl) - 1 - 
hexen- 1 -yl) - aminocarbonylmethyl] - benzoate, 
F« (Z) -4-[(3- phenyl -1 - {2- piperidino - phenyl) -1 - 
propen - 1 - yl) - aminocarbonylmethyl] - benzoic acid, 

80 G = (Z) - 4 - [(1 - (2 - (3,3 - dimethyl - piperidino) - 
phenyl) -1 - buten- 1 -yl)-aminocarbonylmethyl] - 
benzoic acid, 

H = 4 - [(1 - (2 - pyrrolidino - phenyl) - 1 - butyl) - 
aminocarbonylmethyl] - benzoic acid, 

85 J = (± ) - 4 - [(1 - (2 - piperidino - phenyl ) - 1 - butyl) - 
aminocarbonylmethyl] - benzoic acid, 
K=(+)-4-[(1-(2- piperidino - phenyl) - 1 - butyl) - 
aminocarbonylmethyl] - benzoic acid, 
L = ethyl(+)-4-[(l -(2-piperidino -phenyl)- 1 - 

90 butyl) - aminocarbonylmethyl] - benzoate, 

M = 4 - [(1 - (2 - hexahydroazepino - phenyl) - 1 - butyl) 
- aminocarbonylmethyl] - benzoic acid, 
N = 4- [(1 - (2 - piperidino - phenyl) - 1 - hexyl) - 
aminocarbonylmethyl] - benzoic acid, 

95 O = 4 - 1(3 - phenyl - 1 - (2 - piperidino - phenyl) - 1 - 
propyl) - aminocarbonylmethyl] - benzoic add, 
P = 4 - [(2 - methoxy - 1 - (2 - piperidino - phenyl) - 1 - 
ethyl) -aminocarbonylmethyl] - benzoic acid, 
Q = 4 • [{a - cyano - 2 - piperidino - benzyl) - 

1 00 am i nocarbony I methyl] - benzoic acid, 

R « 4 - [(1 - (2 - piperidino - phenyl) - 1 - butyl) - 
aminocarbonylmethyl] - benzyl alcohol, 
S-4-[(1 -(2-piperidino-phenyl)-1 -butyl)- 
aminocarbonylmethyl] - phenylaceticacid, 

1 05 T = 4- [{1 - (2 - piperidino - phenyl) - 1 - butyl) - 
aminocarbonylmethyl] - cinnamic acid, 
U = 2,3 - dihydroxy - propyl 4 - [(1 - (2 - piperidino - 
phenyl) - 1 - butyl) - aminocarbonylmethyl] - 
benzoate, 

110 V = 4-[{1 -(4-fluoro-2-piperidino-phenyl)-1 - 
butyl) - aminocarbonylmethyl] - benzoic acid, 
W = 4 - [(1 - (4 - methoxy- 2 - piperidino - phenyl) - 1 - 
butyl) - aminocarbonylmethyl] - benzoic acid, 
X = 4-[(1 -{2-octahydroazonino-phenyl)-1 - 

115 ethenyl) - aminocarbonylmethyl] - benzoic acid, 
Y = 4 - 1(1 - (3 - chloro - 2 - piperidino - phenyl) - 1 - 
ethyl) - aminocarbonylmethyl] - benzoic acid, 
Z = 4 - [{1 - (3 - methyl - 2 - piperidino - phenyl) - 1 - 
ethyl) - aminocarbonylmethyl] - benzoic acid, 

1 20 AA = 4 - [(a - (4 - methyl - pheny I) - 2 - pi peri di no - 
benzyl) - aminocarbonylmethyl] - benzoic acid, 
AB = 4- [{a - {3 - methyl - phenyl) - 2 - piperidino - 
benzyl) - aminocarbonylmethyl] - benzoic acid, 
AC = 4 - [(a - (4 - fluoro - phenyl) - 2 - piperidino - 

1 25 benzyl) - aminocarbonylmethyl] - benzoic acid, 
AD = 4- [{a - (2 -fluoro - phenyl) - 2 - piperidino - 
benzyl) -aminocarbonylmethyl] -benzoic acid. 
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AE = 4 - [(a - (4- chloro - phenyl) - 2 - piperidino - 
benzyl) -am inocarbonylmethyl] - benzoic acid, 
AF = 4- [(a - (3 - chloro - phenyl) - 2 - piperidino - 
benzyl) - am inocarbonylmethyl] - benzoic acid, 
5 AG « 4 - [|2 - piperidino - a - (2 - pyridyl) - benzyl) - 
aminocarbonylmethyl] - benzoic acid, 
AH = 4 - [{2 - piperidino - a - (4 - pyridyl ) - benzyl) - 
aminocarbonylmethyl] - benzoic acid, 
AJ = 4 - [(6 - chloro - a - phenyl - 2 - piperidino - benzyl) 

10 - aminocarbonylmethyl] - benzoic acid, 

AK = 4 - [<a - phenyl - 2 - piperidino - benzyl) - 
aminocarbonylmethyl] - cinnamic acid, 
AL = 3 - [4- [{a- phenyl - 2 - piperidino - benzyl) - 
aminocarbonylmethyl] - phenyl] - propionic acid, 

15 AM =4-[{4-chloro-a-phBnyl-2-piparidino- 
benzyl) -aminocarbonylmethyl] - benzoic acid, 
AN = 4-((6 - methyl - a - phenyl - 2 - piperidino - benzyl) 
- aminocarbonylmethyl] - benzoic acid, 
AO = 4 - [{4 - methyl - a - phenyl - 2 - piperidino - benzyl) - 

20 aminocarbonylmethyl] - benzoic acid, 

AP = 4 - [{a - phenyl - 2 - piperidino - benzyl) - 
aminocarbonylmethyl] - benzaldehyde, 
AQ = 4 - ((2 - (2 - methyl - piperidino) - a - p henyl - 
benzyl) - aminocarbonylmethyl) - benzoic acid. 



25 AR = 4 - 1(2 - (3 - methyl - piperidino) - a - phenyl - 
benzyl ) - a m inoca rbonyl methyl] - benzoic acid and 
AS = 4 - [{3 - chloro - a - phenyl - 2 - piperidino - 
benzyl) - aminocarbonylmethyl] - benzoic acid: 
1 . Hypoglycaemic activity 

30 The hypoglycaemic activity of the test su bstances 
was tested on female rats of a single strain weighing 
from 180 to 220 g, which had been kept without food 
ordrinkfor24 hours before the start of the test The 
substances to be tested were suspended in 1 .5% 

35 methylcellulose immediately beforethestartof the 
test and administered by oesophageal tube. 

Blood samples were taken immediately before the 
administration of the substance and then 1 , 2, 3 and 4 
hours afterwards, in each case from the retro-orbital 

40 venous plexus. From each sample, 50^1 were 
deproteinated with 0.5 ml of 0.33 N perchloric acid 
and then centrifuged. The glucose in the supernatant 
phase was determined by the hexokinase method 
using an analytical photometer. The results were 

45 evaluated statistically using the t test according to 
Student, taking p = 0.05 as the limit of significance. 

The following Table contains the values found in 
percent, compared with the controls: 



Substance 


1 


5 ng/kg 
2 3 


4 


1 


1 tsg/kg 
2 3 


4 


A 










-43 


-40 


-33 


-35 


B 


-44 


-39 


-26 


-35 


-39 


-19 


-26 


-30 


C 










-43 


-43 


-37 


-38 


D 










-36 


-32 


-27 


-25 


E 


-46 


-40 


-38 


-26 


-23 


-23 


-12 


-18 


r 


-43 


-42 


-39 


-32 










G 










-44 


-42 


-37 


-31 


H 


-50 


-46 


-44 


-45 










J 


-44 


-37 


-42 


-42 


-38 


-32 


-34 


-29 


K 










-41 


-43 


-38 


-31 


L 


-42 


-45 


-31 


-22 


-14 


-18 


-14 


n.s. 


H 


-46 


-43 


-40 


-36 


-33 


-30 


-21 


n.s. 


H 


-42 


-42 


-37 


-33 










O 


-38+ 


-31* 


n.a.* 


n-s.* 










P 


-49 


-43 


-34 


-22 


-37 


-19 


n.8. 


n.s. 


Q 


-28 


-13 


D.S. 


n.B. 










R 


-38 


-40 


-35 


-29 


-39 


-34 


-29 


-24 


8 


-49 


-42 


-3D 


-17 


-29 


-20 


-10 


n.s. 


T 


-48 


-46 


-42 


-40 


-42 


-42 


-40 


-32 


U 


-43 


-43 


-49 


-45 


-39 


-35 


-29 


-24 


V 


-45 


-41 


-46 


-40 


-37 


-23 


-30 


-18 


W 


-46 


-45 


-39 


-37 


-36 


-25 


-16 


n.s. 


X 


-34+ 


-21+ 


-17+ 


-14+ 










y 


-32 


-24 


-16 


-18 










z 


-22 


-33 


-28 


-26 










M 


-30 


-33 


-14 


n.8. 


-15 


-15 


-13 


n.s. 


AB 


-43 


-38 


-36 


-27 


-26 


-15 


n.s. 


n.s. 


AC 


-36 


-37 


-36 


-33 










AD 


-28 


-32 


-27 


-26 


-16 


-20 


-17 


-14 


AB 


-30 


-28 


-39 


-36 


-21 


-20 


-22 


n.s. 
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Substance 


1 


5 ng/kg 
2 3 


4 - 


1 


1 eg/kg 
2 3 


4 


AP 


-43 


-39 


-30 


-26 


-17 


-19 


B.a. 


n.s. 


KG 


-49* 


-50* 


-36* 


-31* 


-18 


n.8. 


B.S. 


n.s. 


AH 


-41 


-37 


-20 


n.8. 


-26 


-14 


n.s. 


n.s. 


AJ 


-44 


-40 


-39 


-40 


-35 


-34 


-28 


-20 


AK 


-48* 


-47* 


-40* 


-45* 


-32 


-19 


-10 


-17 


AL 


-43* 


-41* 


-3B* 


-34* 


-40 


-31 


-23 


-12 


AM 


-34 


-35 


-32 


-29 


-11 


-13 


n.s. 


n.s. 


AN 


-39 


-35 


-27 


-26 


-27 


-24 


n.s. 


n.s. 


AO 


-37 


-34 


-32 


-31 


-21 


-17 


-15 


-11 


AP 










-26 


-28 


-22 


-17 


AO 


-32 


-31 


-24 


-19 


-16 


-11 


n.s. 


n.s. 


AR 


-35 


-30 


-29 


-31 


-13 


- 9 


n.s. 


n.s. 


AS 


-45 


-44 


-42 


-32 


-21 


-13 


n.a. 


n.s 



+ = at10mg/kg 

n.s. = statistically not significant 

2. Acute toxicity 

The toxic effect was tested in male and fennale mice 
of the same strain weighing from 20 to 26 g, after oral 
administration of a single dose (suspended in 1 % 
methylcellulose) over an observation period of 14 
days: 



Substance 



Approxlnate acute toxicity 



A 
C 
D 
J 
AA 
AS 
AC 
AD 
AE 
AG 



> 1 000 
>2 000 

> 500 
>2 000 
>1 000 
>1 000 
>1 000 
>1 000 
>1 000 
>1 000 



■g/kg P.O. 
"g/kg P.O. 
Bg/kg P.O. 

ng/kg p.o. 
■g/kg P.O. 
&g/kg P.O. 
ttg/kg P.O. 
ng/kg p.o, 
■g/kg p-o. 
»g/kg P.O. 



(0 out Of 
(0 out of 
(0 out of 
(0 out of 
(0 out of 
(0 out of 
(0 out of 
(0 out of 
(0 out of 
(0 out of 



6 aniaals died) 
6 aninals died) 
6 animals died) 
10 animals died) 
10 animals died) 
10 animals died) 
10 animals died) 
10 animals died) 
10 animals died) 
10 animals died) 



In View of their pharmacological properties, the 
compounds prepared according to the invention are 
suitable forthe treatment of diabetes mellitus. 

10 According to a yet further feature of the present 
invention, we provide pharmaceutical compositions 
comprising, as active ingredient, at least one com- 
pound of general formula I as hereinbefore defined or 
a tautomer thereof or a physiologically compatible 

15 salt of these compounds, in association with one or 
more pharmaceutical carriers orexciplents. 

For pharmaceutical administration the compounds 
of general formula I or tautomers thereof or their 
phsiologically compatible salts may be Incorporated 

20 into conventional preparations In either solid or 
liquid form, optionally in combination with other 
active Ingredients, The compositions may, for exam- 
ple, be presented in a form suitable for oral or 
parenteral administration. Preferred forms include, 

25 forexample, tablets, coated tablets, capsules, pow- 
ders or suspensions. 

The active ingredient may be incorporated in 
excipients customarily employed in pharmaceutical 
compositions such as, for example, corn starch, 

30 lactose, eel u lose, magnesium stearate, citric acid, 
aqueous or non-aqueous vehicles, fatty substa nces 
of animal orvegetable origin, paraffin derivatives. 



35 



glycols, various wetting, dispersing or emulsifying 
agents and/or preservatives. 

Advantageously, the compositions may be formu- 
lated as dosage units, each dosage unit being 
adapted to supply a fixed dose of active ingredient. 

A suitable single dose for adults is 1-50 mg, 
preferably 2.5-20 mg of active ingredient, once or 
40 twice per day. The total daily dosage may, however, 
be varied according to the compounds used, the 
subjecttreatedandthe complaint concerned. 

According to a still further feature of the present 
Invention, we provide a method of treating a patient 
45 suffering from or susceptible to diabetes mellitus or 
disorders of the intermediate metabolism or the 
cardiac circulatory system, which comprises admi- 
nistering to the said patient an effective amount of a 
compound of general formula I as hereinbefore 
defined or a tautomer thereof or a physiologically 
compatible salt thereof. 

The following non-limiting Examples are intended 
to illustrate the invention: 
Example 1 

Ethyl 4-[N'[(x-(4' methyl - phenyl) - 2 - piperidino - 
benzyl] - aminocarbonylmethyl] - benzoate 

4.7g (18mmol) oftriphenylphosphine,3g (30 
mmoDoftriethylamlneand 1.5 mm (15mmol)of 



50 



55 
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carbon tetrachloride a re added successively to 4.2 g 
(1 5 mmol) of a - (4 - methyl - phenyl) - 2 - piperidino - 
benzylamine and 3.4 g {1 6.5 mmol) of 4 - ethoxycar- 
bonyl - phenylacetic acid, dissolved in 40 ml of 
5 acetonftrilcThe reaction mixture is stirred at50*Cfor 
2 hours, then concentrated by evaporation and, after 
acidification with 6N hydrochloric acid, extracted 
with ethyl acetate. The acidic aqueous phase is then 
extracted several times with methylene chloride. The 
10 methyfenechlorideextractsare washed with sodium 
bicarbonate solution, dried over magnesium sul- 
phate and concentrated by evaporation. The evapora- 
tion residue is triturated with ethanol and suction 
filtered. 

15 Yield: 4.55g (65% of theory), 
M.p.:177-178*'C 

Calculated: C76.57H7.28 N 5.95 
Found: C76.19H 7.16 tSI 5.82 
Thefollowing were prepared analogously to Exam- 
20 plel: 

(a) Ethyl 4 - [N - (a- (3- methyl - phenyl) - 2 - 
piperidino - benzyfl - aminocarbonyl - methyl] - 
benzoate 

Yield: 48% of theory, 
25 M.p.:159-160X 

Calculated: C 76.57 H 7.28 N 5.95 
i=ound: C 76.80 H 7.35 N 5.76 

(b) Ethyl 4 - (N - [a - (2 - methyl - phenyl) - 2 - 
piperidino - benzyl] - aminocarbonylmethyl] - 

30 benzoate 

Yield: 35.4% of theory, 
M.p.:196-198°C 

Calculated: C76.57 H 7.28 N 5,95 
Found : C76.65 H 7.35 N 5.90 
35 (c) Ethyl4-[N-[a-(4-methoxy-phenyl)-2- 
piperidino - benzyl] -aminocarbonylmethyl] - 
benzoate 

Yield: 45% of theory, 
IVI.p.:167-168X 
40 Calculated: C 74.05 H 7.04 N 5.76 
Found: C 73.72 H 6.99 N 5.62 

(d) Ethyl 4 - [N - [a - (4 - benzyloxy - phenyl ) - 2 - 
piperidino - benzyl] - aminocarbonylmethyl] - 
benzoate 

45 Yield: 96% of theory, 
M.p.:154-155"C 

Calculated: C76.84 H 6.81 N 4.98 
Found: C76.68H 6.68 N 5.03 

(e) Ethyl 4- [N - [a - (4-fluoro - phenyl) - 2 - 
50 piperidino -benzyl] - aminocarbonylmethyl] 

benzoate 

Yield: 58% of theory, 
M.p.: 174-17B*'C 

Calculated: C 73.40 H 6.58 N 5.90 
55 Found: C73.55H 6.72 N 5.91 

(f ) Ethyl 4 - [N - [a- (2 - fluoro - phenyl) - 2 - piperidino 
- benzyl] - aminocarbonylmethyl] - benzoate 

Yield: 83% of theory, 
M.p.: 173-175X 
60 Calculated: C73.40H 6.58 N 5.90 
Found: C 73.61 H 6.62 N 5.85 

(g) Ethyl 4- [N - [a - (4 - chloro - phenyl) - 2 - 
piperidino - benzyl] - aminocarbonyl methyl] - 
benzoate 

65* Yield: 57% of theory. 



M.p.: 178-181*»C 

Calculated: C 70.94 H 6.36 N 5.71 CI 7.22 
Found: C 71 .10 H 6.56 N 5.26 CI 7.1 1 

(h) Ethyl 4 - IN - la - (3 - chloro - phenyl) - 2 - 
70 piperidino - benzyl] - aminocarbonylmethyl] - 

benzoate 

Yield: 71% of theory, 
M.p.: 1 53-1 56^C 

Calculated: C 70.94 H 6.36 N 5.71 CI 7.22 
75 Found: C70.86H 6.26 N5.65CI 7.25 

(i) Ethyl 4 - [N - [a - (2 - chloro - phenyl) - 2 - 
piperidino - benzyl] - aminocarbonylmethyl] - 
benzoate 

Yield: 66% of theory, 
80 M.p.: 1 96-1 98*'C 

Calculated : C 70.94 H 6.36 N 5.71 CI 7.22 

Found: C 70.90 H 6.30 ISI 5.61 CI 7.10 

(k) Ethyl 4 - [N - [a - (4 - methyl mercapto - phenyl ) - 2 

- piperidino - benzyl] - aminocarbonylmethyl] - 
85 benzoate 

Yield: 84% of theory, 
M.p.: 173-175**C 

Calculated: C71.68 H 6.82 N 5.57 CI 6.38 
Found : C 71 .92 H 6.97 N 5.45 CI 6.21 
90 (I) Ethyl 4 -[N- [5 -chloro -a- (2 -chloro- phenyl) -2- 
piperidino - benzyl] - aminocarbonylmethyl] - 
benzoate 

Yield: 92% of theory, 

M.p.:213-215*'C 
95 Calculated: C66.28 H 5.75 N 5.33 C1 13.49 

Found: C66.45 H6.86N5.25C1 13.51 

(m) Ethyl 4-[N - [2- piperidino -a- (2 -pyridyl) - 

benzyl] - aminocarbonylmethyl] - benzoate 

Yield: 51% of theory, 
100 M.p.: 1 58-1 59X 

Calculated: C 73.50 H 6.83 N 9.18 

Found : C 73.40 H 6.95 N 9,1 0 

(n) Ethyl 4- [N - [2 - piperidino - a - (3 - pyridyl) - 

benzyl] - aminocarbonylmethyl] - benzoate 
105 Yield: 85% of theory, 

M.p.:172°C 

Calculated: C 73.50 H 6.83 N 9.18 
Found: C73.42 H 6.76 N 9.25 
(o) Ethyl 4- IN - [2 - piperidino - a - (4 - pyridyl) - 
110 benzyl] - aminocarbonylmethyl] - benzoate 
Yield: 20% of theory, 
M.p.: 1 50-1 52»C 

Calculated: C 73.50 H 6.83 N 9.18 
Found: C73.61 H 6.91 N9.15 
115 (p) Ethyl 4 -[N- (6 -chloro -a- phenyl -2 -piperidino 

- benzyl) -aminocarbonylmethyl] - benzoate 
Yield: 12% of theory, 

M.p.: Oil 

Calculated : molecular ion peak m/e = 490/492 
120 Found: molecular ion peak m/e « 490/492 

(q) Ethyl 4- [N - (4- chloro - a - phenyl -2 - piperidino 

- benzyl) - aminocarbonylmethyl] - benzoate 
Yield: 37% of theory, 

M.p.: 1 48-1 50X 
125 Calculated: C70.94H 6.36 N 5.71 CI7.22 

Found: C70.81 H 6.25 N 5.61 CI 7.12 

(r) Ethyl 4- [N - (3 - chloro - a - phenyl - 2 - piperidino - 

benzyl) - aminocarbonylmethyl] - benzoate 

Yield: 74% of theory, 
130 M.p.:176-178X 
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Calculated: C 70.94 H 6^6 N 5.71 CI7.22 

Found: C70.59 H 6.25 N 5.68CI 7.16 

(s) Ethyl 4- [N - (6 - methyl - a - phenyl -2 - piperidino 

- benzyl) - aminocarbonylnnethyl] - benzoate 
5 Yield: 65% of theory, 

M.p.Oil 

Calculated: molecularion peaknn/e = 470 
Found: molecularion peak m/o — 470 
(t) Ethyl 4 - [N - (5 - nnethyl - a - phenyl - 2 - piperidino 
10 - benzyl) -aminocarbonylmethyl] - benzoate 
Yield: 48% of theory, 
M.p.: 171-173**C 

Calculated: C7&57 H 7.28 N 5.95 
Found: C 76.75 H 7.35 N 5.72 
15 (u) Ethyl 4- [N- (4 -methyl -a- phenyl -2 -piperidino 

- benzyl) - aminocarbonylmethyl] - benzoate 
Yield: 76% of theory, 
M.p.:133-135*'C 

Calculated: C7a57H 7.28 N 5.95 
20 Found: C 76.51 H 7.16 N 5.83 

(v) Ethyl 4 - IN - (5 - methoxy - a - phenyl -2- 
piperidino - benzyl) - aminocarbonylmethyl] - 
benzoate 

Yield: 10% of theory, 

25 M.p.122-125*C 

Calculated: molecular ion peak m/e = 486 
Found: molecularion peak m/e = 486 
(w) Ethyl 4 - IN - (6 - methoxy - a- phenyl-2- 
plperidino - benzyl) - aminocarbonylmethyl] - 

30 benzoate 

Yield: 97% of theory, 

M.p. on 

Calculated: molecular ion peak m/e — 486 
Found: molecularion peak m/e = 486 
35 (x) Ethyl3-chloro-4-IN-(a-phenyl-2-pipBridino 

- benzyl) -aminocarbonylmethyl] - benzoate 
Yield: 42% of theory, 
M.p.:175-176°C 

Calculated: C 70.93 H 6.36 N 5.71 CI 7.22 
40 Found: C 70.65 H 6.36 N 5.50 CI 7.29 

(y) Ethyl 4- IN - (2 - dtmethylamino - a - phenyl - 

benzyl) - aminocarbonylmethyl] - benzoate 

Yield: 67% of theory, 

M.p.: 1 16-1 18^C 
45 Calculated: C74.97H 6.77 N 6.73 

Found: C75.13 H 6.60 N 6.78 

(z) Ethyl 4 - IN - (2 - d! - n - propylamino - a - phenyl - 

benzyl) - aminocarbonylmethyl] - benzoate 

Yield: 76% of theory, 
50 M.p.:38-139**C 

Calculated: C 76.24 H 7.68 N 5.93 

Found: C76.41 H 7.79 N 5.81 

(aa) Ethyl 4 - IN - 12 - octahydro - 1 H - azonino) - a - 
phenyl - benzyl] - aminocarbonylmethyl] - benzoate 

55 Yield: 71% of theory 
M.p.: Oil 

Calculated: molecularion peak m/e - 498 
Found: molecular ion peak m/e = 498 

(ab) Ethyl 4 - IN - 15 - chloro - 2 - (2 - methyl - 

60 piperidino) - a - phenyl - benzyl] - aminocarbony- 
lmethyl] - benzoate 
Yield: 36.5% of theory 
M.p.: 171.173X 

Calculated: C 71 .24 H 6.58 N. 5.54 CI 7.01 
65 Found: C 71. 45 H 6.68 N 5.59 CI 7.20. 



(ac) Ethyl 4- [N - 12 - (3,3 - dimethyl - piperidino) - a - 
phenyl - benzyl] - aminocarbonylmethyl] - benzoate 
Yield: 91% of theory, 
M.p,: 146-14ff*C 
70 Calculated: C76.82 H 7.49 N. 5.78 
Found: C 76.91 H 7.55 N 5.61 
Example 2 

Ethyl 4 'IN'loL' (4- chloro -phenyl) '2'pipendino - 
benzyl] 'aminocarbonyl-methylj- benzoate 

75 Asolutionof 5g {22.1 mmol)of 4-ethoxycarbony- 
Iphenylacetyl chloride in 20 ml of chloroform is added 
dropwtse, whilst cooling with ice, to a solution of 6.02 
9 (20 mmol) of a - (4 - chloro - phenyl) -2- 
piperidino-benzylamfne and 3.5 ml (25 mmol) of 

80 triethylamine in 50 ml of chloroform.The mixture rs 
stirred for 2 hou rs at am bient temperatu re then added 
to water and extracted with chloroform. The extracts 
are dried and concentrated by evaporation. The 
evaporation residue is chromatographed on silica gel 

85 using toluene/ethyl acetate (5:1 ) as eluant. 
Yield: 5.6 g (57% of theory), 
M.p.: 178-18rC 

Calculated: C 70.94 H 6.36 N 5.71 CI 7.22 
Fou nd : C 71 .09 H 6.47 N 5.61 CI 7.1 0 
90 The following was prepared analogously to Example 
2: 

(a) Ethyl 4 - IN - 15 - chloro - 2 - (3 - methyl - 
piperidino) - a - phenyl - benzyl] - aminocarbony- 
lmethyl] - benzoate 
95 Yield: 54% of theory, 
M.p.: 178-180X 

Calculated: C 71 .24 H 6.58 N 5.54 CI 7.01 
Found: C 70.91 H 6.64 N 5.75 CI 7.01 
Examples 

WO 4'[N-iX'(4- methyl - phenyl) -2- piperidino - benzyl] 
aminocarbonyl - methyl] benzoic acid 

4-4 g (9.35 mmol) of ethyl 4 - IN - la - (4 - methyl - 
phenyl) -2- piperidino - benzyl] - aminocarbony- 
lmethyl]- benzoate are dissolved In 150 ml of ethanol, 

105 with heating. Then 20 ml of IN sodium hydroxide 
solution are added and the mixture Is stirred for 3 
hours at SOX. 20 ml of 1 N hydrochloric acid are then 
added to the reaction mixture and any excess ethanol 
is eliminated by evaporation in a rotary evaporator. 

110 The remaining aqueous suspension is filtered and the 
precipitate Is thoroughly washed with water. It is then 
recrystallisedfrom acetonitrile. 
Yield: 2,45 g (59.3% of theory) 
M.p.: 226-228**C 

1 1 5 Calculated: C 75.99 H 6.83 N 6.33 
Found: C75.60 H 6.75 N 6.29 

The following were prepared analogously to Example 
3: 

(a) 4- IN - [oc- (3 - Methyl - phenyl) - 2 - piperidino - 
1 20 benzyl] - aminocarbonylmethyl] - benzoic acid 
Yield: 72% of theory 
M.p.: 202-203°C 

Calculated: C 75.99 H 6.83 N 6.33 
Found: C 75.64 H 6.91 N 6.37 
125 (b) 4-tN-Ia-(2-methyl-phenyl)-2-piperidino- 
benzyl] - aminocarbonylmethyl] - benzoic add 
Yield: 42.6% of theory, 
M.p.: 285-290X 

Calculated : C 75.99 H 6.83 N 6.33 
130 Found: C76.05H 6.98 N 6.25 
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(c) 4 - [N - [a - (4 - methoxy - phenyl) - 2 - piperidino - 
benzyl] - aminocarbonylmethyl] - benzoic add 
Yield: 72.4 of theory, 

M.p.:228-23(rC 
5 Calculated: C73.34 H 6.59 N 6.11 
Found: C 73.22 H 6.61 N 6.13 

(d) 4 - [N - [a - (4- benzyloxy- phenyl) - 2 - piperidino 
- benzyl] - aminocarbonylmethyl] - benzoic acid 
Yield: 57% of theory, 

10 M.p.219-221*t: 

Calculated: C76.38 H 6.41 N 5.24 
Found: C76,05 H 6.44 N 5^4 

(e) 4 - [N - {a- (4 -fluoro - phenyl) - 2 - piperidino - 
benzyl] - aminocarbonylmethyl] benzoic acid 

15 Yield: 75% of theory, 
M.p.:238-240^C 
Calculated : 72.63 H 6.09 N 6.27 
Found : C 72.98 H 6.29 N 6.32 

(f) 4- [N - [a - (2 -fluoro - phenyl) - 2 - piperidino - 
20 benzyl] - aminocarbonylmethyl] - benzoic acid 

Yield: 87% of theory, 
M.p.:280-283°C 

Calculated: C72.63 H 6.09 N 6.27 
Found: C 72.70 H 6.1 0 N 6.37 
25 (g) 4-[N-[a-(4-chloro-phenyl)-2-piperidino- 
benzyl] - aminocarbonylmethyl] - benzoic acid 
Yield: 89% of theory, 
M.p.:241.242°C 

Calculated: C70.05H 5.88 N 6.05 CI 7.66 
30 Found: C 69.74 H 6.05 N 6.01 CI 7.64 

(h) 4 - [N - [a - (3 - chloro - phenyl) - 2 - piperidino - 
benzyl] - aminocarbonylmethyl] - benzoic acid 
Yield: 53% of theory, 

M.p.:223-225°C 
35 Calculated: C70.05H 5.88 N 6.05 CI 7.66 
Found: C 70.28 H 5.98 N 5.78 CI 7.84 

(i) 4 - [N - [a- (2 - chloro - phenyl) - 2 - piperidino - 
benzyl] - aminocarbonylmethyl] - benzoic acid 
Yield: 98% of theory, 

40 M.p.:303-305*'C 

Calculated : C 70.05 H 5.88 N 6.05 CI 7.66 

Fou nd : C 69.88 H 6.05 N 5.87 CI 7.74 

(k) 4- [N - [a - (4- methylmercapto- phenyl) -2- 

piperidino - benzyl] - aminocarbonylmethyl] - benzoic 

45 acid 

Yield: 84.6% of theory, 
M.p. 225-22r'C 

Calculated: C 70.86 H 6.37 N 5.90 CI 8.75 
Found: C70.34H 6.37 N 5.68 CI 6.82 
50 (I) 4-[N-[5-chloro-a-(2-chloro-phenyl)-2- 
piperidino - benzyl] - aminocarbonylmethyl] - benzoic 
acid 

Yield: 90% of theory, 

M.p.:317-320°C 
55 Calculated: C 65.1 9 H 5.27 N 5.63 C1 1 4.25 

Found: C 64.87 H 5.34 N 5.69 C1 14.22 

(m) 4- [N - [2 - piperidino - a- <2 - pyridyl) - benzyl] - 

aminocarbonylmethyl] - benzoic acid 

Yield: 81% of theory, 
60 M.p,: 160-1 ore 

Calculated: C 72.71 H 6.34 N 9.78 

Found: C 72.43 H 6.39 N 1 0.00 

(n) 4 - [N - (2 - piperidino - a - (3 - pyridyl ) - benzyl] - 

aminocarbonxylmethyl] - benzoic acid 
' 65- Yield: 72% of theory. 



M.p.:252-253X 

Calculated: C 72.71 H 6.34 N 9.78 

Found: C 72.56 H 6.53 N 9.60 

(o) 4 - [N - [2 - piperidino - a - (4 - pyridyl ) - benzyl] - 
70 aminocarbonylmethyl] -benzoic acid 

Yield: 68.5% of theory, 

M.p,: from 260^C (decomposition) 

Calculated: C 72.71 H 8.34 N 9.78 

Found: C 72.31 H &29 N 9.63 
75 (p) 4-[N-(6-chloro-a-phenyl-2-piperidino- 

benzyl)-aminocarbonylmethyl]-benzoicacid 

Yield: 82% of theory, 

M.p.:91-94*'C 

Calculated: C 70.04 H 5.^ N 6.05 CI 7.66 
80 Found: C 69.61 H 5.77 N 5.96 CI 7.78 

(q) 4- [N-(4-chIoro -a- phenyl -2- piperidino - 

benzyl) - aminocarbonylmethyl] - benzoic acid 

Yield: 61% of theory, 

M.p.:221-223*'C 
85 Calculated: C70.05 H 5.88 N 6.05 CI 7.66 

Found: C 69.73 H 5.89 N 5.87 CI 7.52 

(r) 4 - (N - (3 - chloro - a - phenyl - 2 - piperidino - 

benzyl) - aminocarbonylmethyl] - benzoic acid 

Yield: 83% of theory, 
90 M.p.:210-213°C 

Calculated: C70.05 H 5.88 N 6.05CI 7.66 

Found: C 70.31 H 6.03 N 5.90 CI 7.79 

(s) 4 - [N - (6 - methyl - a - ph enyl - 2 - piperidino - 

benzyl) - aminocarbonylmethyl] - benzoic acid 
95 Yield: 64% of theory, 

M.p.; 1 65-1 70°C (sintering from 150°C) 

Calculated: C75.99 H 6.83 N 6^33 

Found: C 75.73 H 6.98 N 6.14 

(t) 4 - (N - (5 - methyl - a - phenyl - 2 - piperidino - 
1 00 benzyl) - aminocarbonylmethyl] - benzoic acid 

Yield: 97% of theory, 

M.p.:243-245''C 

Calculated: C 75.99 H 6.83 N 6.33 
Found: C 75.60 H 7.01 N6.31 
105 (u) 4-(N-(4-methyl-a-phenyl-2-piperidino- 
benzyl) - aminocarbonylmethyl] - benzoic acid 
Yield: 96% of theory, 
M.p.:202-203°C 

Calculated: C 75.99 H 6.83 N 6.33 
110 Found: C 76.04 H 6.78 N 6.23 

(v) 4- [N - (5 - methoxy - a - phenyl - 2 - piperidino - 

benzyl) - aminocarbonylmethyl] - benzoic acid 

Yield: 27% of theory, 

M.p.: 217-220*C (sintering from 203°C) 
115 Calculated: C73.34H6.59N6.il 

Found: C 72.92 H 6.68 N 5.99 

(w) 4 - [N - (6 - methoxy - a - phenyl - 2 - piperidino - 

benzyl) - aminocarbonylmethyl] - benzoic acid 

Yield: 51 .5% of theory, 
120 M.p.:90-95*C 

Calculated: C 73.34 H 6.59 N 6.1 1 

Found: C 73.03 H 6.42 N 5.86 

(x) 4 - [N - 15 - chloro - 2 - (3,5 - cis - dimethyl - 

piperidino) - a - phenyl - benzyl] - aminocarbony- 
125 Imethyl]- benzoic acid 

Yield: 81% of theory, 

M.p.:253-265'C 

Calculated: C70.93H 6.36 N 5.71 CI 7.22 
Found: C70.68 H 6.51 N 5.73 CI 7.36 
130 (y) 4- [N - (2 -dimethylamino-oc- phenyl -benzyl)- 
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amfnocarbonylmethyl] - benzoic acid 
Yield: 83% of theory, 
M.p.: 183-184*^ 

Calculated: C 74^0 H a23 N 7.21 
5 Found: C 74.31 H 6.27 N 7.1 6 
(z) 4 - [N - (2 - dl - n - propytamino - a- phenyl - 
benzyl) -aminocarbonyimethyl] - benzoic acid 
Yield: 79% of theory, 
M.p.: 202-204X 
1 0 Calculated: C 75.64 H 7.26 N 6.30 
Found:C75.74H7^1 N6.15 

(aa) 4- [N - [5 - chloro - 2 - (2 - methyl - piperidino) -a 

- phenyl - benzyl] - aminocarbonyimethyl] - benzoic 
acfd 

15 Yield: 52% of theory, 
IV!.p.:280-282"C 

Calculated: C 70.50 H 6.13 N 5.87 CI 7.43 
Found: C70.14H6.10 N 5.75 C! 7.45 

(ab) 4 - [N - [5 - chloro - 2 - (3 - methyl - piperidino) - a 
20 - phenyl - benzyl] - aminocarbonyimethyl] - benzoic 

acid 

Yield: 66% of theory, 
M.p.:246-248X 

Calculated: C 70.50 H 6.13 N 5.87 CI 7.43 
25 Found:C70.16H6.07N5.87CI7.30 

(ac) 4- [N - 12 - (3,3 -dimethyl - piperidino) - a - 
phenyl - benzyl] - aminocarbonyimethyl] - benzoic 
acid 

Yield: 59% of theory, 
30 M.p-:238-240X 

Calculated: C 76.28 H 7.07 N 6.14 
Found: C76.38 H 7.28 N 6.1 1 

(ad) 3 - chloro -4 - [N - (a - phenyl - 2 - pi peridino - 
benzyl) - aminocarbonyimethyl) - benzoic acid 

35 Yield: 56% of theory, 
M.p.:236-239X 

Calculated: C 70.04 H 5.88 N 6.05 CI 7.66 
Found: C 69.88 H 5.77 N 5.86 CI 7.81 

(ae) 4 - IN - [2 - (3,5 - cis - dimethyl - piperidino) - 5 - 
40 nitro - a- phenyl - benzyl] - aminocarbonyimethyl] - 

benzoic acid 
Yield: 81% of theory, 
M.p.: from 255*C (decomposition) 
Calculated: C 69^14 H 6.23 N 8.38 
45 Found: C68.g5H 6.44 N 8.53 

(af) 4 - IN - [2 - (octohydro - 1 H - azonino) - a - phenyl 

- benzyl] - amino - carbonylmethyl] - benzoic acid 
Yield: 6Z5% of theory, 

M.p.:235-237'*C 
50 Calculated: C76.56H 7.28 N 5.95 
Found: C 76.50 H 7.30 N 5.94 

(ag) 4- IN - (5 - hydroxy- a - phenyl - 2 - piperidino - 
benzyl) -amino -carbonylmethyl] - benzoic acid 
Yield: 71% of theory, 

55 M.p.: 98-1 ore 

Calculated: C 72.95 H 6.35 N 6.30 
Found: C72.98H 6.40 N 6.47 
Example 4 

4-[N'[(x -(4- hydroxy -phenyl) -2- piperidino - 
60 benzyl] - amino - carhonyl - methyl] - benzoic acid 

1 .1 g (2 mmol) of 4- IN - la - (4 - benzyloxy - phenyl) - 
2 - piperidino - benzyl] - aminocarbonyimethyl] - 
benzoic acid are suspended in 200 ml of ethanol and 
catalyticallydebenzylatedat50°C, under a hydrogen 
65 pressure of 5 bar, in the presence of 0.4 g of 10% 



palladium/cha rcoal. Then the catalyst is filtered off, 
and the filtrate is concentrated by evaporation and 
recrystallisedfrom acetonitrile. 
Yield: 720 mg (66.7% of theory), 
70 M.p.:202-204X 

Calculated: C 72.95 H 6.35 N 6.30 
Found: C 72.65 H 6.17 N 6.20 

The following was prepared analogously to Example 
4: 

75 (a) Ethyl 4 - IN - (5 - hydroxy - a - phenyl - 2 - piperidino 

- benzyl) - aminocarbonyimethyl] - benzoate 

Yield: 93% of theory, 
M.p.:191-193°C 

Calculated: C 73.70 H 6.82 N 5.93 
80 Found : C 73.52 H 6.57 N a61 
Examples 

4-lN-[(X- (4- Methyl-phenyi) -2 -piperidino - benzyl] 

- aminocarbonyimethyl] - benzyl alcohol 

2.5 9 (5.3 mmol) of ethyl 4 - [N - la - (4 - methyl - 
85 phenyl) - 2 - piperidino - benzyl] - aminocarbony- 
imethyl] - benzoate are added in batches to a 
suspension of 0.5 g (13.2 mmol) of lithium aluminium 
hydride in 50 ml of absolute tetrahydrofu ran. The 
mixture is stirred for a further 30 minutes at a mbient 
90 temperature, decomposed by the dropwise addition 
of 4 N sodium hydroxide solution andfiltered to 
remove the sodium aluminate formed. Thefiltrate is 
concentrated by evaporation and the residue is 
recystallisedfrom a little toluene. 
95 Yield: 0.989 (43% of theory) 
M.P.144-146°C 

Calculated: C 78.47 H 7.53 N 6.54 
Found: C 78.20 H 7.39 N 6.58 

The following was prepared analogously to Example 
100 5: 

(a) 4- IN - la- phenyl - 2 - piperidino - benzyl] - 
aminocarbonyimethyl]* benzyl alcohol 

Yield: 31.5% of theory 
M.p.143-145"C 
1 05 Calculated : C 78.23 H 7.29 N 6.76 
Found: C78.13H7.30N 6.62 
Example 6 

4'IN-[(X'(4- methyl - phenyl) -2- piperidino - benzyl] 

- amino • carbonyl • methyl] - benzaidehyde 

1 1 0 8.85 g (20 mmol) of 4- IN - [a - (4- methyl - phenyl) - 
2 - piperidino - benzyl] -aminocarbonyimethyl] - 
benzoic acid and 3.25 g (20 mmol) of N,N' - 
carbonyldiimidazoleare refluxed In 100 ml of abso- 
lute tetrahydrofuran for 2 hours. Then the mixture is 

115 concentrated by evaporation and after the addition of 
50 ml of pyridine and 3.7 g (20 mmol) of 4- 
toluenesulphonic acid hydrazide, the mixture is 
refluxed for a further2 hours. It is then poured onto 
ice water and suction filtered and the precipitate is 

120 dried.The resulting crude toluenesulphonic acid 

hydrazide of the carboxylic acid used is mixed with 20 
g of anhydrous sodium carbonate and heated to 
170**Cin 50 ml of ethylene glycol for 2 hours. Then it is 
added to water and extracted with chloroform. The 

125 concentrated extracts are purified by column chro- 
matography on silica gel using toluene/ethyl acetate 
5:1 aseluant 
Yield: 1.73 g (21 % of theory) 
M.p.:144-146°C 

130 Calculated : C 78.84 H 7.09 N 6.57 
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Found: C78.95H 7.19 N 6.50 
The following was prepared analogously to Exam- 
ple 6: 

(al 4- [N - [a- Phenyl - 2 - piperidino - benzyl) - 
5 ammocarbonyl - methyl] - benzaldehyde 
YieW: 29% of theory 
M.p.:168-17a'C 

Calcufated: C78.61 H 6.84N6.79 
Found: C78.60 H 7.00 N 6.72 
10 Example? 

4'[N'[<X' (4- Methyl 'Phenyl) - 2 -piperidino - benzyi] 

- ammo - carbonyl - methyl] - benzaldehyde 

0.5 g (1 ^ mmol) of 4- [N - la - (4 - methyl - phenyl) -2 

- piperidino - benzyl] - aminocarbonylmethyll - benzyl 
1 5 alcohol are added to a suspension of 0.4 g (1 .5 mmol) 

of pyridlnfum chlorochromate in 2 ml of chloroform. 
After 12 hours atambient temperature, ether is 
added, the mixture isfiltered and the concentrated 
filtrate is purified by column chromatography on 
20 silica gel (eluant: toluene/ethyl acetate = 5:1). 

Yield: 0.3g (60% of theory) 

M.p.: 145-146*'C 

Calculated: C78^H7.09N6.57 
Found: C78.97 H7-12N6.57 
25 The following was prepared analogously to Exam- 
ple 7: 

(a) 4 - [N - {a - Phenyl • 2 - piperidino - benzyl) - 
aminocarbonyl - methyl] - benzaldehyde 

Yield: 40% of theory 
30 M.p.: 170r*C 

Calculated C 7a61 H 6.84 N 6.79 

Found: C78.59H 6.87 N 6.61 
Examples 

Ethyl 4 -lN'loi-(4' methyl - phenyl) - 2 - piperidino - 
35 benzyl] 'aminocarbonyl - methyl] - cinnamate 

427 mg (1 mmol) of 4 - [N - [a - (4- methyl -phenyl) - 
2- piperidino- benzyll-aminocarbonylmethyl] - 
benzaldehyde are added to an ethereal solution of 
450 mg (2 mmol) of ethyl diethyl phosphonoacetate 
40 and 100 mg (2 mmol) of 50% sodium hydride. After 
the mixture has been stirred ovemlght, water is 
added and the resulting mixture is extracted with 
chloroform and purified by column chromatography 
on silica gel using toluene/ethyl acetate (5:1) as 
45 eluant 

Yield: 0.18 g (36% of theory) 
M.p.: 176-180X 

Calculated: C 77.39 H 7^1 N 5.64 
Found: C 77.64 H 7.25 N 5.71 
50 Thefollowing was prepared analogously to Exam- 
ples: 

(a) Ethyl 4- [N - (a- phenyl - 2 - piperidino - benzyl) - 
amino - carbonyl methyl] - cinnamate 

Yield: 28.6% of theory 
55 M.p.: 159-16rC 

Calculated: C 77.14 H 7.10 N 5.80 

Found: C 77.28 H 7.21 N5.65 
Examples 

4 - - fa - <4 - Methyl - phenyl) - 2 - piperidino - benzyl] 
60 - amino - carbonyl - methyl] - cinnamic acid 

Prepared by alkaline saponification of ethyl 4- [N - 

[a - (4- methyl - phenyl) - 2 - piperidino - benzyl] - 

amino - carbonyl - methyi] - cinnamate analogously 

to Example 3. 
65* Yield: 84% of theory 



M.p.:173-176"C 

Calculated: C 76.90 H 6.88 N 5.98 
Found: C 77.24 H 7.01 N 5.64 

Thefollowing was prepared analogously to Exam- 
70 pie 9: 

(a) 4- [N - (a - Phenyl - 2 - piperidino - benzyl) - 
aminocarbonyl - methyl] - cinnamic add 

Yield: 75% of theory 

M.p.:177-180°C 
75 Calculated: C 76.62 H 6.65 N 6.16 

Found : C 7a75 H 6.57 N 6.07 
Example 10 

Ethyl4-[N'[a - (3 -methyl' phenyl) -2- piperidino - 
benzyl] -aminocarbonylmethyl]- benzoate 
80 A mixture of 0.22 g (0.8 mmol) of a - (3 - methyl - 
phenyl - 2 - piperidino - benzyl alcohol and 0.1 5 g (0.8 
mmol) of ethyl 4 - cyanomethyl - benzoate in 2 ml of o 

- dichloro - benzene is added dropwtse, at ambient 
temperature, to 1 .5 ml of o - dichlorobenzene and 1 .5 

85 ml of concentrated sulphuric acid. After 2 hours' 
stirring, the mixture is poured onto ice-water, ex- 
tracted once with ether, madealkaline with dilute 
sodium hydroxide solution and extracted with chlor- 
oform. The chloroform extract is concentrated by 
90 evaporation and the residue is recrystallisedfrom 
ethanol. 
Yield: 0.22 g (60% of theory) 
M.p.:158-159°C 

Calculated: C76.57 H 7.28 N 5.95 
95 Found: C76.41 H 7.39 N 5.76 

Thefollowing was prepared analogously to Exam- 
ple 10: 

(a) Ethyl 4 - [IS! - [2 - (3,5 - cis - dimethyl - piperidino) - 
5 - nitro - a - phenyl - benzyl] - aminocarbonylmethyl] - 
100 benzoate 

Yield: 57% of theory 
M.p.: 1 70-1 73*'C 

Calculated : C70.30 H 6.66 N 7.93 

Found : C70.05 H 6.68 N 7.81 
1 05 Example 1 1 

4-[N'[<x-(4* methyl - phenyl) - 2 - piperidino - benzyl] 
' amino - carbonyl - methyl]- benzoic acid 

240 mg (5 mmol) of 4- [N - [5 -chloro - a- (4-methyl 

- phenyl) - 2 - piperidino - benzyl] - aminocarbony- 
110 Imethyl] - benzoic acid arecatalytically dehalogen- 

ated in 80 ml of ethanol/dioxan (1/1 ) in the presence of 
0.1 g of 10% palladium on charcoal at 50X and under 
a hydrogen pressure of 5 bar. After coo ling, the 
catalyst is filtered off. The filtrate is concentrated by 
115 evaporation and the residue is recrystallised from 
ethanol. 
Yield: 0.16 g (72% of theory) 
M.p.:226-228X 

Calculated: C 75.99 H 6.83 N 6.33 
120 Found: C 75.81 H 6.73 N 6.10 

The following was prepared analogously to Exam- 
plell: 

(a) 4 - [N - [2 - (2 - methyl - piperidino) - a - phenyl - 
benzyl] - aminocarbonylmethyl] - benzoic acid 
1 25 From 4- [N - [5 - chloro - 2 - (2 - methyl - piperidino) - a - 
phenyl - benzyl] - aminocarbonylmethyl] - benzoic 
acid 

Yield: 68% of theory 
M.p.:246-248<»C 
1 30 Calculated C 75.99 H 6.83 U 6.33 
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Found: C75.57 H 7.10 N 6.44 
(b) 4- IN - [2- (3- Methyl - piperidino) - a - phenyl - 
benzyl] - aminocarbonylmethyl] - benzoic acid 
From 4 - [N - [5 - chloro - 2 - (3 - methyl - piperidino) - a - 
5 phenyl - benzyl] - aminocarbonylmethyl] • benzoic 
acid 

Calculated: 43% of theory 
M.p.:228-230*C 

Calculated: C75.99 H 8.83 N 8.33 
10 Found: C75.91 H 6.82 N 6.33 
Example 12 

Ethy!4'[N-[a-(4' methyl - phen yl)'2- piperidino - 
benzyll-aminocarbonyl - methyl] -benzoate 
Asolutlon of 2.78 g (1 0 mmol) of freshly prepared (4 

1 5 - methyl - phenyl) - (2 - piperidinophenyl) - ketlmine i n 
50 ml of methylenechloride is mixed with 1 .5 ml (1 1 
mmol) of trtethylamine and then a solution of 2.5 g 
(1 1 mmol) of 4 - ethoxycarbonyl - phenylacetic acid 
chloride in 20 ml of methylene chloride is added 

20 dropwise thereto, whilst the mixture is cooled with 
ice. After 1 hourat ambient temperature it is poured 
onto ice-water and extracted with methylene chlor- 
ide. The extracts are dried and concentrated by 
evaporation and the evaporation residue is purified 

25 by column chromatography on silica gel (eluant: 
toluene/ethyl acetate 1 0:1 ). The crude acyllmine is 
dissolved in dimethylformamide and, after the addi- 
tion of 0.5g of palladium (10% on charcoal)/tt Is 
hydrogenated atambienttemperature under a hyd- 

30 rogen pressureof 5 bar. After the calculated quantity 
of hydrogen has been taken up the catalyst is 
removed byfiltering, the filtrate is concentrated by 
evaporation and the residue is recrystallised from a 
little alcohol. 

35 Yield: 2.8 g (60% of theory) 
M.p.:175-177*C 

Calculated: C76.57 H 7.28 N 6.95 
Found: C76.41 H7.19 N 5.76 
Example 13 

40 4-[N'[oc-(4' methyl - phenyl) -2- piperidino - benzyl] 

- aminocarbonyl - methyl] - benzonitrile 

Prepared from a - (4 - methyl - phenyl) - 2 - 
piperidino - benzylamf ne and 4 - cyano - phenylacetic 
acid analogouslyto Example 1. 
45 Yield: 64% of theory 

M.p.:144-146**C 

Calculated: C79.40 H 6.90 N 9.92 
Found: C79.10H 6.90 N 9.78 

The following was prepared analogouslyto Exam- 
50 pie 13: 

(a) 4-[N - (a- Phenyl -2 - piperidino - benzyl) - 
aminocarbonyl - methyl] - benzonitrile 

Yield: 53% of theory 

M.p.: 178-18rC 
55 Calculated: C79.18 H 6.65 N 10.26 

Found: C78.84 H 6.55 N 10.24 
Example 14 

Ethyl 4- [N-[<X'(4'methyl- phenyl) -2 -piperidino - 
benzyl] - aminocarbonyimeth yl] - benzoate 
60 4^ g (1 0 mmol) of 4 - [N - [a - (4 - methyl - phenyl) - 2 

- piperidino - benzyl] - aminocarbonylmethyl] - 
benzonitrile are ref luxed for 24 hours with 50 ml of 
ethanollc hydrochloric acid. The mixture Isthen 
concentrated by evaporation and the evaporation 

65 residue is mbced with aqueous sodium bicarbonate 



solution and extracted with chloroform. The chlor- 
oform extract is concentrated by evaporation and the 
residue is triturated with ethanol and suction filtered. 

Yield: 2.9 g (61.6% of theory) 
70 M.p.: 177-179°C 

Calculated: C 76.57 H 7.28 N 5.95 

Found: C 76AA H 7.35 N 5.76 

Thefollowing was prepared analogouslyto Exam- 
ple 14: 

75 (a) Ethyl4-[N-(5-methyl-a-phenyl-2-piperidlno 

- benzyl) - aminocarbonylmethyl] - benzoate 

Yield: 57% of theory 
M.p.: 170-173^ 

Calculated: C 76.57 H 7.2& N 5.95 
80 Found: C 76.41 H 7.19 N 5.65 
Emmple 15 

Ethyl 4 -IN -IS- chloro -a- (2- chloro - phenyl) - 2 - 
piperidino - benzyl] - aminocarbonylmethyl] - 
benzoate 

85 10 mmol of ethyl 4- [N - [a - (2 - chloro - phenyl) - 5 - 
nitro - 2 - piperidino - benzyl] - aminocarbonylmethyl] 

- benzoate are dissolved in 50 ml of dimethylforma- 
mide and, afterthe addition of 1 g of Raney nickel, 
hyd rogenated at 60°C u nder a hydrogen pressu re of 6 

90 bar. Then the catalyst is filtered off, the filtrate is 
concentrated by evaporation and the residue, con- 
sisting of ethyl 4 - [N - [5 - amino - a - (2 - chloro - 
phenyl) -2- piperidino - benzyl] - amino -carbony- 
Imethyl] - benzoate is dissolved in 1 00 ml of 

95 concentrated hydrochloric acid. Whilst the mixture is 
cooled whh Ice, a solution of 1 .0 g (1 4 mmol) of 
sodium nitrite in 10 ml of water is added dropwise 
thereto and the resulting mixture isstirredforl hour 
at 0 to 5°C. The reaction mixture is then added 

100 dropwise to a solution of 3 g of copper (I) chloride in 
25 ml of concentrated hydrochloric acid. After 1 
hour's stirring, the mixture is made alkaline with 
sodium hydroxide solution and extracted with chlor- 
oform. The concentrated chloroform extracts are 

105 purified by column chromatography on silica get 
using toluene/ethyl acetate (5:1 ) as eluant. 
Yield: 1,5 g (28.6% of theory) 
M.p.:213-215*C 

Calculated: C 66.28 H 5.75 N 5.33 C1 1 3^9 
1 10 Found: C66.40 H 5.91 N 5.41 C1 13.40 

Thefollowing was prepared analogouslyto Exam- 
ple 15 

(a) Ethyl 4- [N - [5 - chloro - 2 (3,5 - cis- dimethyl - 
piperidino) - a - phenyl - benzyl) - aminocarbony- 
115 Imethyl] -benzoate 

Yield: 28% of theory 

M.p.:188-19rC 

Calculated: C71 .72 H 6.80 N 5,40 CI 6.83 

Found : C 71 .95 H 6.85 N 5.35 CI 6.77 
120 Example 16 

3-[4-[N'(a-(4' Methyl - phenyl) -2- piperidino - 
benzyl) - aminocarbonylmethyl] - phenyl] - propionic 
acid 

0.91 g (2 mmol) of 4- [N - (a - (4 - methyl - phenyl) - 2 
1 25 - piperidino - benzyl) - aminocarbonylmethyl] - 

cinnamlcacid are dissolved in 50 ml of methanol and, 
afterthe addition of 0.5 g of palladium (10% on 
charcoal), the mixture is catalytically hydrogenated at 
ambtenttemperatureundera hydrogen pressure of 3 
1 30 bar. After the hydrogen uptake has ended, the 
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catalyst is filtered off and recrystallsed from a little 
acetonitrilB. 

Yield: 0.68 g (74% of theory) 

M.p.: 146-148X 
5 Calculated: C 76.57 H 7.28 N 5.95 

Found : C 76,41 H 7.1 9 N 5.61 

The following was prepared analogously to Exam- 
ple 16: 

(a) 3 - [4 - [N - (a - phenyl - 2 - piperidino - benzyl) - 
1 0 aminocarbonylmethyl] - phenyl] - propionic acid 
Yield: 65% of theory 
M.p.:97-»*C 

Calculated: C7&30 H 7.06 N 6.13 
Found: C76.35 H 6.95 N 5.91 
15 Example 17 

Sodium salt of 4 '[N'((X'(4- methyl - phenyl) - 2 - 
pfpendinobenzyl)' aminocarbonylmethyl] 'benzoic 
add 

442 mg(1mmol)4-lN-(a-{4-m ethyl - phenyl) - 2 - 
20 piperidino - benzyl) - aminocarbonylmethyl] - benzoic 
acid are dissolved In 25 ml of ethanol and mixed with 
1 ml of 1 N sodium hydroxide solution. The mixture is 
then concentrated by evaporation in vacuo, 20 ml of 
acetone are added, the precipitate obtained is suction 
25 filtered and washed with ethyl acetate. 
Yield : 41 0 mg (85% of theory) 
M.p.:295-300°C 

Calculated: C 72.40 H 6.29 N 6.03 
Found: C72.15 H 6.46 N 6.93 
30 The following was prepared analogously to Exam- 
ple17: 

(a) Ethanolamine salt of 4 - [N - (a - (4 - methyl - 
phenyl) -2 -piperidino- benzyl) -aminocarbony- 
lmethyl] - benzoic acid 

35 Yield: 75% of theory 
M.p.:188-19rC 

Calculated: C71.55H 7.41 N8.34 
Found: C71.16H 7.48 N 8.52 

(b) Diethanolamine salt of 4 - [N - (a - (4 - methyl - 
40 phenyl) - 2 - piperidino - benzyl) - aminocarbony- 
lmethyl] - benzoic acid 

Yield: 81% of theory 
M.p.: 178-180X 

Calculated: C70.70 H 6.86 N 7.73 
45 Found: C70.25H 6.75 N 7.58 

(c) Triethanolamine salt of 4 - [N - (a - (4 - methyl - 
phenyl) - 2 - piperidino - benzyl) - aminocarbony- 
lmethyl] - benzoic acid 

Yield: 76% of theory 
50 M.p.:160-165X 

Calculated: C 69.01 H 7.67 N 7.10 
Found: C 68.91 H 7.64 N 7.45 

(d) Ethylenediamine salt of 4 - [N - (a - (4 - 
methyl-phenyl) - 2 - piperidino - benzyl) - amlnocar- 

55 bonylmethyl]- benzoic acid 
Yield: 65% of theory 
IVI.p.:160-163*'C 

Calculated : C 71 .69 H 7.62 N 11 .1 5 

Found : C 72.04 H 7.80 N 1 0.96 
60 Example 18 

Eth yt4'[N'(5- methoxy - a - phenyl -2- piperidino - 

benzyl) - aminocarbonyi - methyl] -benzoate 
472 mg (1 mmol) of ethyl 4 - [N - (5 - hydroxy - a - 

phenyl -2 - piperidino - benzyl) -aminocarbonmethyl] 
65 - benzoate are dissolved in 25 ml of absolute 



dimethylformamlde. After the addition of 50 mg of 
50% sodium hydride the mbcture is stirredfor30 
minutes. Then 0.5 g of methyl iodide are added 
dropwise and the resulting mixture is stirred over- 

70 night To woric it up, it is poured onto ice-water and 
extracted with methylene chloride. The concentrated 
extracts are purified by column chromatography on 
silica gel using toluene/ethyl acetate 4: 1 as eluant. 
Yield: 260 mg (53% of theory) 

75 iy/l.p.:123-12ff»C 

Calculated: C 74.05 H 7.04 N 5.76 
Found: C 73.86 H 6.95 N 5.61 
Example 19 

Ethyl 4-1(2' methoxy '1'(2- piperidino ^phenyl) - 

80 ethyl) -aminocarbonyi -methyl] 'benzoate 

0.49 g (2.34 mmol) of 4 - ethoxycarbonyl - pheny- 
lacetic add, 0.73 g (2.78 mmol) of triphenylphos- 
phine, 0.50 ml (3.66 mmol) of triethylamineand 0.23 
ml (2.34 mmol) of carbontetrachloride are added 

85 successively to a solution of 0.55 g (2.34 mmol) of 2 - 
methoxy - 1 - (2 - piperidino - phenyl) - ethyiamine in 5 
ml of acetonitrile and the resulting mbcture is stirred 
for 20 hours at ambient temperature, it is then 
concentrated by evaporation /n vacuo and distributed 

90 between ethyl acetate and water. The organic extract 
is dried and filtered and evaporated in vacuo. The 
evaporation residue is purified by column chroma- 
tography on silica gel (toluene/acetone = 10/2). 
Yield: 0.45 g (45% of theory) 

95 M.p.:122-123*C 

Calculated: C70.73H7.60N 6.60 
Found: C 71. 04 H 7.48 N 6.39 

The following was prepared analogously to Exam- 
ple19: 

100 (a) Ethyl4-[(1 -(3 -chloro- 2 -piperidino -phenyl) -1 
- butyl) - aminocarbonylmethyl] - benzoate 
Yield: 55% of theory 
M.p.:141-143"C 

Calculated: C 68.33 H 7.28 CI 7.76 N 6.1 3 
105 Found:C68.30H7.16C18.03N6.20 

(b) Ethyl 4 - [{1 - (6 - chloro - 2 - piperidino - phenyl) - 
1 - butyl) - aminocarbonylmethyl] - benzoate 
Yield: 73.9% of theory 

M.p.: 79-82**C 
1 1 0 Calculated: C 68.33 H 7.28 CI 7.76 N 6.1 3 
Found: C 68.45 H 7.24 CI 7.80 N 6.09 

(c) Ethyl 4- [{1 - (4 - bromo - 2 - piperidino - phenyl) - 
1 - butyl) - aminocarbonylmethyl] - benzoate 
Yield: 62.1% of theory, 

115 IVI.p.:116-118°C 

Calculated: C 62.27 H 6.63 Br 1 5.93 N 5.58 
Found: C 62.53 H 6.48 Br 1 5.98 N 5.66 

(d) Ethyl4-[(1 - (4- nitro -2- piperidino -phenyl) -1 - 
butyl) - aminocarbonylmethyl] - benzoate 

120 Yield: 74.6% of theory, 
M.p.:127-130X 

Calculated: C 66,79 H 7.1 1 N 8.99 
Found: C 66.88 H 7.08 iM 9.15 

(e) Ethyl 4 - [(1 - (3 - methyl - 2 - piperidi no - phenyl) - 
125 1 -butyl)-aminocarbonylmethyl]-benzoate 

Yield: 68% of theory, 
M.p.: 145-147X 

Calculated: C 74.28 H 8.31 N 6.42 
Found: C 74.40 H 8.30 N 6.41 
130 (f) Ethyl 4- [{1 - (4- methyl - 2- piperidino - phenyl) -1 
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- butyl) - am inocarbonyl methyl] - benzoate 
Yield: 54.7 of theory, 
M.p.:113-114*t: 

Calculated: C 74.28 Ha31 N SM 
5 Found: C74.23H 8.30 N 6.55 

(g) Ethyl 4 - [(1 - (5 - methyl - 2 - piperidino - phenyl) - 
1 - butyl) -aminocarbonyimethyl]- benzoate 

Yield: 67^% of theory, 
M.p,: 149-1 50'C 
1 0 Calculated: C 74^8 H aSI N 6.42 
Found: C 74^ H 8.21 N6.49 

(h) Ethyl 4 - [(1 - (6 - methyl - 2 - pi peridino - p henyl - 1 

- butyl) - aminocarbonylmethyl] - benzoate 
Yield: 47% of theory, 

15 M.p.:92-93"C 

Calculated: C74^8 H 831 N 6.42 
Found: C74.50 H BA6 N 6.48 

(i) Ethyl 4- 1(1 - (2 - pyrrolidino - phenyl) - 1 - butyl) - 
aminocarbonylmethyl - benzoate 

20 Yield: 57.3% of theory, 
M.p.: 122-125*'C 

Calculated: C 73.50 H 7.90 N 6.86 
Found: C73.63H 8.07 N 7.01 

(k) Ethyl 4 - [{1 - (2 - piperidino - phenyl) - 1 - butyl) - 
25 amino - carbonylmethyl] - benzoate 
Yield: 71.5% of theory, 
M.p.: 127-128''C 

Calculated: C73.90 H 8.1 1 N 6.63 
Found: C73.90 H 8.06 N 6.72 
30 (1) Ethyl4-[(1-(2-(4-methyl-piperidmo)-phenyl). 
1 -butyU- aminocarbonylmethyl] - benzoate 
Yield: 51.1% of theory, 
M.p.:153-155°C 

Calculated: C 74.28 H a31 N 6.42 
35 Found: C 74.55 H 8.33 N 6.45 

(m) Ethyl 4- ((1 - (2 - hexahydroazepino - phenyl) - 1 - 

butyl) - aminocarbonylmethyl] - benzoate 

Yield: 4Z7% of theory, 

M.p.: 145-147*'C 
40 Calculated: C 74.28 H 8.31 N 6.42 

Found: C73.98 H 8.26 N 6.58 

(n) Ethyl4-[{1 - {5 -fluoro,- 2 -piperidino- phenyl) -1 

- butyl) - aminocarbonylmethyl] - benzoate 
Yield: 55% of theory, 

45 M.p.: 128-130X 

Calculated: C 70.88 H 7.55 N 6.36 
Found : C 71 .1 4 H 7.57 N 6.49 

(o) Methyl 4 - [( 1 - (2 - piperidino - phenyl ) - 1 - butyl ) - 
amino -carbonylmethyl] - benzoate 
50 Yield: 63.2% of theory, 
M.p.: 147-148°C 

Calculated: C 73.50 H 7.90 N 6.86 
Found: C73.66 H 7.88 N 6.80 

(p) n-ButyI4-[1 - (2 - piperidino- phenyl)- 1 -butyl) - 
55 amino -carbonylmethyl] -benzoate 

Yield: 50.9% of theory, 

M.p.: 117-119°C (ether) 

Calculated: C74.63 H 8.50 N 6.22 

Found: C74.49 H 8.46 N 6.14 
60 (q) Ethyl3-chloro-4-[(1-{2-piperidino-phenyl)- 

1 - butyl) - aminocarbonylmethyl] - benzoate 

Yield: 14.9% of theory, 

M.p.: <20°C 

Calculated: m/e « 456/458 (1 chloro) 
65 Found: m/e = 456/458 (1 chloro) 



(r) Ethyl 4 - ((1 - {2 - piperidino - phenyl) - 4 - penten - 
1 -yl) - aminocarbonylmethyl] - benzoate 
Yield; 18.9% of theory, 
M.p.: 1 03-1 05X 
70 Calculated :C 74.62 H 7.89 N 6.45 
Found: C75.01 H8.10N6.26 

(s) Ethyl 4-[(1-{3-chloro-2 - piperidino - phenyl) - 1 
- ethyl) - aminocarbonylmethyl] - benzoate 
Yield: 58.0% of theory, 
75 M.p.:166-168X 

Calculated: C67.20 H 6.81 CI 8.27 N 6.53 
Found: C 67.17 H 6.85 CI 8.17 N 6.45 
Example 20 

Ethyl 4' [(1 - (S-nitro -2 -piperidino -phenyl) - 7 - 

80 butyl) -aminocarbonylmethyl] -benzoate 

A solution of 14.6 g (64.6mmol)of 4-ethoxy- 
carbonyl - phenyl acetic acid chloride in 20 ml of 
methylene chloride is added dropwiseto a stirred 
solution of 15.1 g(54.4mmol)of 1 -(5-nitro-2- 

85 piperidino - phenyl)- 1 -butylamine and 8.46 ml (61 .4 
mmol) of triethylamine in 55 ml of dry methylene 
chloride within 30 minutes in such a way that the 
temperature does not exceed 30°C. The mixture is 
stirred for a further 2 hours at ambient temperature, 

90 300 ml of methylene chio ride are added and the 

resulting mixture is extracted twice, each time with 50 
ml of water. The organic phase is dried over sodium 
sulphate, filtered and concentrated by evaporation in 
vacuo. The reddish-brown oily evaporation residue is 

95 purified by column chromatography on silica gel 
(toluene/acetone= 10:1). 
Yield: 17.7 g (69.7% of theory), 
M.p.: 135-I3rc (ether) 
Calculated: C66.79 H 7.1 1 N 8.99 

100 Found: C 66.73 H 6.99 N 9.09 

The following were prepared analogously to Example 
20: 

(a) Ethyl 4- 1(1 - (2 - piperidino - phenyl) - 1 - butyl) - 
aminocarbonylmethyl] - benzoate 

105 Yield: 80.20% of theory, 
M.p.: 127-129'^C 

Calculated: C73.90H8.11 N 6.63 
Found: C73.98 H 8.26 N 6.89 

(b) Ethyl 4 - [(1 - (4- hydroxy- 2 - piperidino - phenyl) 
1 1 0 - 1 - butyl) - aminocarbonylmethyl] - benzoate 

Yield: 13.5% of theory, 
M.p.:178-180X 

Calculated: C71.21 H7.81 N 6.39 
Found : C 71 .27 H 7.82 N 6.40 
115 (c) Ethyl4-[(1 -{5 -hydroxy- 2 -pi peridino -phenyl) 
- 1 - butyl) - aminocarbonylmethyl] - benzoate 
Yield: 37.4% of theory, 
M.p.: 188-190°C 

Calculated: C71.21 H7.81 N 6.39 
120 Found: C71.34H 7.89 N 6.38 
Example21 

4'[(1'(2' piperidino - phenyl) - 7 - butyl) - 
aminocarbonylmethyl] - phenyl acetic acid 
3.0 g (1 5.45 mmol) of p - phenylene - diacetic acid 

125 and 10 ml of thionyl chloride are refluxedfor90 
minutes and then concentrated by evaporation in 
vacuo. The crude diacid chloride is dissolved in 100 
ml of methylene chloride. Then a solution of 3.6 g 
(1 5.45 mmol) of 1 - (2 - piperidino - phenyl) - 1 - 

130 butylamine is slowly added dropwise to this solution. 
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with stirring, at an internal temperature of 1 0-1 yc. 
after 2 hours at ambient temperature, the mixture is 
concentrated by evaporation in vacuo and the eva- 
poration residue is distributed between 100 ml of Ice 
5 cold 5% sodium hydroxide solution and ethyl acetate. 
It is filtered through kteseig hur and the organic phase 
is separated off. The alkaline-aqueous phase is 
adjusted to pH 5.5 with semi-concentrated hydroch- 
loric acid and extracted with ethyl acetate. The extract 

1 0 is dried over sodium sulphate and filtered and the 
filtrate Is concentrated by evaporation in vacuo.The 
evaporation residue is purified by column chroma- 
tography on silica gel (chloroform/methanol = 20/1 ). 
Yield: O.lOg (1.6% of theory), 

15 M.p.:136-140°C(acetonitrile/ether) 
Calculated: C73.50 H 7.90 N 6.86 
I=ound: C73.17 H 8.1 0 N 6.85 
Exampfe22 

Ethyl 4 - 1(2 - methyl -1-(2- meth yl-1'(2- piperidino - 
20 phenyl) - 7 - propen -l-yl)- ammocarbonylmethyl] - 
benzoate 

5.58 g (26.8mmol) of 4-ethyoxycarbonyl - pheny- 
lacetic acid, a43 g (32 mmol) of triphenylphosphine, 
1 1 .2 ml (80.4 mmol) of triethylamine and 2.6 ml 

25 (0.0268 moi) of carbon tetrachloride are successively 
added to a solution of 6.1 7 g (26.8 mmol) of freshly 
prepared isopropyl - (2 - piperidino - phenyl) - 
ketimine in 62 ml ofacetonitrile and the resulting 
mixture is stirred for 20 hours at an ambient 

30 temperature. Itisthen concentrated by evaporation In 
vacuo and distributed between ethyl acetate and 
water. The dried and filtered ethyl acetate extract is 
evaporated in vacuo. The evaporation residue is 
purified by column chromatography on silica gel 

35 (toluene/ethyl acetate = 5/1). 
Yield: 3.0 g (26.6% of theory), 
M.p.:82-84X (ether) 
Calculated: C 74.26 H 7.67 N 6.66 
Found: C74.20 H 7.49 N 6.56 

40 The following were prepared analogously to Example 
22: 

(a) EthyI4-[(1 -2-plperidino-phenyl)-1 -penten-1 
-yl) -aminocarbonylmethyl] - benzoate 

Yield: 16% of theory, 
45 M.p.:94-9r'C(ethanol) 

Calculated'C C74.62 H 7.89 N 6.45 
Found: C 74.75 H 7.71 N6.24 

(b) Ethyl4-I(1 -2 -piperidino -phenyl) -1 -hexen-1 
-yl) -aminocarbonylmethyll - benzoate 

50 Yield: 27.4% of theory, 
M.p.: SS-aS'^C (ethanol) 
Calculated: C 74.97 H 8.09 N 6.24 
Found: C 75.42 H 7.95 N 6.00 

(c) Ethyl 4- [(1 - 2 - piperidino - phenyl) - 1 - buten - 1 
55 - yl) - aminocarbonylmethyl] - benzoate 

Yield (more lipophilic isomer; probably E form): 
4.1% of theory, 
M.p.: <20X 
Calculated: m/e = 420 
60 Found: m/e = 420 

Yield (less lipophilic isomer; probably Z form): 
51.9% of theory, 
M.p.: 1 15-1 17X (ethanol) 
Calculated: C 74.26 H 7.67 N 6.66 
65 Fou nd : C 73.85 H 7.59 N 6.44 



(d) Ethyl 4- [(2- phenyl- 1 - (2- piperidino -phenyl) 

- ethen - 1 -yl) - aminocarbonylmethyl] - benzoate 

Yield (more lipophilic isomer; probablyEform): 
4% of theory, 
70 M.p.: 75-77''C (ether/petroleum ether) 
C^atculated: C76.90 H 6.88 N 5.98 
Found: C 77.31 H 7.20 N 5.93 
Yield (less lipophilic isomer; probably Zform): 
42.7% of theory, 
75 M.p.: 157-160**C (ethanol) 

Found: C 77.19 H 6.95 N 6.02 

(e) Ethyl 4- 1(3 - phenyl - 1 - (2 - piperidino - phenyl) 
-1 - propen - 1 - yl)- aminocarbonylmethyl) -benzoate 

Yield: 62.6% of theory, 
80 M.p.:<20''C 

Calculated: m/e = 482 
Found: m/e = 482 

(f) Ethyl4-[(1 - (2 -(3,3 -dimethyl -piperidino - 
phenyl) - 1 - buten - 1 -yl) -aminocarbonylmethyl] - 

85 benzoate 

Yield: 33% of theory, 

M.p.: 113-11 6^C (ethanol) 

Calculated: C74.97 H 8.09 N 6.24 

Found: C75.37 H 7.93 N 6.03 
90 (g) Ethyl4-[(1 -(6-methyl-2-piperidino-pheny]) 
-1 - buten - 1 -yl) - aminocarbonylmethyl] - benzoate 

Yield: 60.4% oftheory (probably Zform) 

M.p.:95-96'C 

Calculated: C74.62 H 7.89 N 6.45 m/e = 434 
95 Found: C 74.44 H 8.00 N 6.59 m/e = 434 
Example 23 

Ethyl 4-[(1-(2- piperidino - phenyl) - 7 - buten -l-yl)- 
aminocarbonylmethyl] - benzoate 
A stirred solution of 1 9.0 g (82,46 mmol) of freshly 
100 prepared (2 - piperidino - phenyl) - propyl - ketimine 
and 1 1 .5 ml (82.46 mmol) of triethylamine in 1 90 ml of 
anhydrous toluene is heated to an internal tempera- 
ture of 85*'C, then a solution of 18.7 g (82.46 mmol) of 4 

- ethoxycarbonyl - phenylacetic acid chloride In 95 ml 
105 of anhydroustolueneis added dropwise thereto 

within 10 minutes and the resulting mixture is stirred 
for 30 minutes at an internal temperature of 95X. It Is 
then cooled to 20X and extracted twice with water. 
The organicphase is dried over sodium sulphate, 
110 filtered and concentrated by evaporation in vacuo. 
The evaporation residue is purified by repeated 
column chromatography (toluene/acetone = 20/1 
and 50/1). 

Yield: (more lipophilic isomer; probablyEform): 
115 1 1.2 g (23.6% oftheory), 

M.p: <20*C (honey-yellow viscous oil) 
Calculated: C 74.26 H 7.67 N 6.66 
Found : C 73.90 H 7.92 N 6.91 

Yield (less lipophilic isomer; probably Zform): 15.9 
120 g (33.5% of theory), 
M.p.: 1 14-1 16**C 
Found : C 74.02 H 7.69 N 6.85 
Example 24 

Ethyl (E)' and (Z)- 4- [(1- (2 -piperidino -phenyl) - 1 - 
1 25 buten -1 -yl)- aminocari^onylmethyl]- benzoate 
1 .0 g of Z ester (see Example 22c) is heated for 30 
minutes in a pre-heated oil bath at 230X. After 
cooling, the product obtained is purified by column 
chromatography on silica gel (toluene/acetone = 
130 20/1). 
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Yield (E ester): 0.355 g (36.5% of theory), 
M.p.:<20X 

Yield (Z ester): 0.380 g (38.0% of theory). 

M,p.:115-117X 
5 lfthe(E)-esteris heated for3.5hours with catalytic 
quantities of iodine in benzene, a 1/1 mixture of (E) 
and (Z) esters Is obtained, according to thin layer 
chromatography (toluene/acetone = 10/1). 

Thefollowing compounds we reobtainedanalo- 
10 gouslyto Example 24: 

(a) Ethyl(Ehand(Z)'4'[{1'(6-me^y!'2' 
piperidmophenyO - T - buten -l-yi)- aminocarbony- 
Imethyt) - benzoate 

According to thin layer chromatography, a 1/1 
15 mixture of (E) and (Z) esters !& obtained from the (Z) 
ester (see Example 22g). 

Upperspot(E): Calculated: m/e = 434 

Found: m/e = 434 

lowerspot (Z): Found: m/e = 434 
20 Example 25 

Ethyl 4 '1(1 - (2-piperidino - phenyl) - 7 - butyl) - 
aminocarbonylmethyfj- benzoate 

2.9 g (6.90 mmol) of etiiyl 4 - [(1 - (2 - piperidi- 
nophenyl)-1 - buten- 1 -yl)-aminoca rbonylmethyll- 
25 benzoate in 100 ml of ethanol is hydrogenated on 0.77 
gof 10% palladium/charcoal at 50X under a hyd- 
rogen pressure of 1 bar. After 2 hours, the catalyst is 
filtered off over kieselguhr and the filtrate is concen- 
trated by evaporation in vacuo. The evaporation 
30 residue is crystallisedfrom ethanol. 

Yield: 1.5g (51.5% of theory), 

M.p.:126-128°C 

Calculated: C73.90H 8.11 N6.63 
Found: C73.97 H 8.22 N 6.57 
35 Thefollowing compounds were obtained analo- 
gously to Example 25: 

(a) Ethyl4-[{1 - (2-piperidino -phenyl)- 1 -pentyl) 
-aminocarbonylmethyl] - benzoate 

Yield: 45% of theory, 
40 M.p.:117-120X (ether) 

Calculated: C74.28H 8.31 N6.42 
Found: C74.60 H 8.13 N 6.27 

(b) Ethyl 4- [(1 - (2-piperidino -phenyl)- 1 -hexyl)- 
aminocarbonylmethyl] - benzoate 

45 Yield: 50% of theory, 
M.p.:108-110**C (ether) 
Calculated: C 74.63 H 8.50 N 6.22 
Found C74.85 H 8.33 N 6.01 

(c) Ethyl 4 - [(2 - phenyl - 1 - (2 - piperidino - phenyl ) - 
50 1 - ethyl) - aminocarbonylmethyll - benzoate 

Yield: 87.6% of theory, 

M.p.; 161-162X (ethanol) 

Calculated: C76.57 H 7.28 N 5.95 

Found: C76.71 H7.19 N 5.99 
55 (d) Ethyl 4- 1(3 - phenyl - 1 - (2 - piperidino - phenyl) 
- 1 - propyl) - aminocarbonylmethyl] - benzoate 

Yield: 57.6% of theory, 

M.p.: 118-119°C (ethanol) 

Calculated: C 76.83 H 7.49 N 5.78 
60 Found: C76.70 H 7.49 N 5.90 

(e) Ethyl4-[(1 -(2-(3,3-dimethyl-piperidino)- 
phenyl) - 1 - butyl) - aminocarbonylmethyl] - benzoate 

Yield: 36.5% of theory, 

M.p.: 140-141*C (ethanol) 
65 Calculated: C74.63 H 8.50 N 6.22 



Found : C 74.30 H 8.23 N 6. 1 2 
Example 26 

4'[(1-(2' Piperidino - phenyl) - 1 - butyl) - 
aminocarbonylmethyl] - benzoic acid 

70 A mixture of 1 .2 g (2.84 mmol) of ethyl 4 - [(1 -(2- 
piperidino - phenyl) - 1 - butyl) - aminocarbony- 
lmethyl] - benzoate and 4.26 ml of 1 N sodium 
hydroxide solution in 12 ml of ethanol is stirredfor 1 
hour at 60°C, then neutralised with 4.26 ml of IN 

75 hydrochloric acid and the ethanol is evaporated off /n 
vacuo. The residue is distributed between ethyl 
acetate and water; the organic extract Is dried and 
filtered and concentrated by evaporation in vacuo. 
The evaporation residue is crystallised from ethanol. 

80 Yield: 0.50g (44.6% of theory), 
M.p.: 213-21 5**C 

Calculated: C73.07 H 7.66 N 7.10 
Found: C73.18H 7.51 N7.10 
The following compounds were obtained analo- 
85 gouslyto Example 26: 

(a) 4 - [(1 - (2 - piperidino - phenyl) - 1 - pentyl) - 
aminocarbonylmethyl] - benzoicacid 

Yield: 70.2% of theory, 
M.p.: 213-215X (acetone) 
90 Calculated: C73.50 H 7.90 N 6.86 
Found: C 73.71 H 7.70 N 6.90 

(b) 4-[(1 -(2-piperidino-phenyl)-1-hexyl)- 
aminocarbonylmethy I] - benzoicacid 

Yield: 72.6% of theory, 
95 M.p.: 197-200°C (acetone) 

Calculated: C 73.90 H 8.11 N6.63 
Found: C 73.83 H 7.93 N 6.77 

(c) 4 - [(2 - phenyl - 1 - (2 - piperidino - phenyl) - 1 - 
ethyl) - aminocarbonylmethyl] - benzoic acid 

1 00 Yield : 68.7% of theory, 
M.p.: 214-215**C(acetone) 
Calculated: C 75.99 H 6.83 N 6.33 
Found: C 75.70 H 6.60 N 6.32 

(d) 4- [(3 - Phenyl - 1 - (2 - piperidino - phenyl) - 1 - 
105 propyl) - aminocarbonylmethyl] - benzoic acid 

Yield: 67.7% of theory, 

M.p. : 1 67-1 70°C (ethyl acetate) 

Calculated: C 76.29 H 7.06 N 6.14 

Found: C 76.56 H 7.06 N 6.23 
110 (e) 4-[2-Methoxy-1-(2-piperidino-phenyl)-1- 
ethyl) - aminocarbonylmethyll - benzoicacid 

Yield: 60.8% of theory, 

M.p.: 1 96-1 98°C (ether) 

Calculated: C 69.68 H 7.12 N 7.07 
115 Found : C 69.72 H 6.52 N 6.71 

(f) 4-[(1 -(2-Piperidino-phenyl)-4-penten-1 -yl) 
• aminocarbonylmethyl] - benzoic acid x 0.67 H2O 

Yield: 30.7% of theory, 
M.p.: 193-197°C(ether/petroleum ether) 
1 20 Calculated : C 71 .74 H 7.38 N 6.69 
Found : C 71 .63 H 7.21 N 6.34 

(g) 4-[(1 -(2-(3,3-Dimethy1-pIperidino)-phenyl) 
- 1 - butyl) - aminocarbonylmethyl] - benzoic acid 

Yield: 48.2% of theory, 
125 M.p.: 168-170X (petroleum ether) 
Calculated: C 73.91 H 8.11 N 6.63 
Found: C 73.51 H 7.89 N 6.32 

(h) 4- [(1 - (3 - Methyl - 2- piperidino- phenyl) - 1 - 
butyl) - aminocarbonylmethyl] - benzoic acid 

130 Yield: 53% of theory. 
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M.p.:179-182°C 

Calculated: C 73.50 H 7.90 N 6.86 
Found: C 73.50 H 7.82 N 7.01 
(i) 4 - [(1 • (4 - Methyl - 2 - piperidino - phenyl) - 1 - 
5 butyl) - aminocarbonylmethyl] - benzoic acid 
Yield: 85.6% of theory, 
M.p.:170-172°C 

Calculated: C 73.50 H 7.90 N 6.86 
Found : C 73.25 H 7.64 N 6.89 
10 (k) 4-[(1-(5-Methyl-2-piperidino-phenyl)-1- 
butyl) - aminocarbonytmethyl] - benzoic acid 
Yield: 62.1% of theory, 
M.p.:219-221't: 

Calculated : C 73.50 H 7.90 N 6.86 
1 5 Found : C 73.20 H 7.74 N 6.89 

(I) 4- ((1 - (6 - Methyl - 2 - pIperidFno - phenyl) - 1 - 
butyl ) - aminocarbony Imethyl] - benzoic acid x 0.3 
H2O 

Yield: 89% of theory, 
20 M.p.: 158-160°C 

Calculated: C 72.53 H 7.93 N 6.77 

Found: C 72.40 H 7.91 N 6.92 

(m) 4- [{1 - (3 - Chloro - 2 - piperidino - phenyl) - 1 - 
butyl) - aminocarbonylmethyl] - benzoic acid 
25 Yield: 70% of theory, 

M.p.: 189-19rC 

Calculated: 067.20 H 6.81 CI 8.27 N 6.53 
Found : C 67.30 H 6.85 CI 8.36 N 6.58 
(n) 4-[(1 -(4-Chloro -2 -piperidino- phenyl) -1 - 
30 butyl) - aminocarbonylmethyl] - benzoic acid 
Yield: 57.8% of theory, 
M.p.: 188-1 89X 

Calculated : C 67.20 H 6.81 CI 8^7 N 6.53 
Found : C 66.90 H 7.00 CI 8.22 N 6.53 
35 (o) 4- [(1- (5 -Chloro -2 -piperidino -phenyl) -1- 
butyl) - aminocarbonylmethyll - benzoic acid 
Yield: 81 .6% of theory, 
M.p.: 226-229^0 

Calculated : C 67.20 H 6.81 CI 8.27 N 6.53 
40 Found:C67.17H6.59CI8.51 N6.60 

(p) 4- [(1 -(6 -Chloro -2- piperidino- phenyl) -1 - 
butyl) - aminocarbonylmethyll - benzoic acid 

Yield: 69.4% of theory, 

M.p.: 1 50-1 5yC 
45 Calculated : C 67.20 H 6.81 CI 8.27 N 6.53 

Found: C 67.18 H 6.91 CI 8.42 IM 6.77 

(q) 4- [(1 - (4 - Bromo - 2 - piperidino - phenyl) - 1 - 
butyl) - aminocarbonylmethyl] - benzoic acid 

Yield: 84.4% of theory, 
50 M.p.:198-20rC 

Calculated: C60.89 H 6.17 Br 16.88 N 5.92 

Found: C60.88 H 5.98 Br 17.20 N 5.98 

(r) 4-[(1 -(5-Bromo-2-piperidino-phenyl)-1 - 
butyl) - aminocarbonylmethyl] - benzoic acid 
55 Yield: 90.7% of theory, 

M.p.:232-235°C 

Calcu lated : C 60.89 H 6.1 7 Br 1 6.88 N 5.92 
Found: C 60.96 H 6.13 Br 16.85 N 5.90 
(s) 4 - [{1 - (4 - IMitro - 2 - piperidino - phenyl) - 1 - 
60 butyl) - aminocarbonylmethyl] - benzoic acid 
Yield: 70.9% of theory, 
M.p,: 188-190X 

Calculated: C 65.59 H 6.65 N 9.56 
Found : C 65.30 H 6.44 N 9.53 
65 • (t) 4- [{t -(5- NItro -2 -piperidino- phenyl) -1 -butyl) 



- aminocarbonylmethyl] - benzoic acid 
Yield: 90.7% of theory, 
M.p.: 225-227*0 

Calculated : C 65.59 H 6.65 N 9.56 
70 Found: C 65.80 H 6.61 N 9.72 

(u) 4-[(1-(4-Hydroxy-2-piperidino-phenyl)-1 - 
butyl) - aminocarbonylmethyl] - benzoic acid x 0.5 
H2O 

Yield: 95.7% of theory, 
75 M.p.: softening from 70**C (foam) 

Calculated: (x 0.5 H20)C 68.71 H7.45N6.68 
Found C 6a63 H 7.55 N 6.26 

(v) 4- [{1 - (5 - Hydroxy - 2 - piperidino - phenyl) - 1 - 
butyl) - aminocarbonylmethyl] - benzoic acid 
80 Yield: 89.3% of theory, 
M.p.: 186-190^0 

Calculated: C 70.22 H 7.37 N 6.82 
Found: C 70.31 H 7.58 N 6.51 

(w) 4- [(1 - (4 - Methoxy - 2 - piperidino - phenyl) - 1 - 
85 butyl) - aminocarbonylmethyl] - benzoic acid 

Yield: 78.6% of theory, 

M.p.: 185-187X ^ 

Calculated: C 70.73 H 7.60 N 6.60 

Found: C 70.46 H 7.77 N 6.56 
90 (x) 4 - [(1 - (5 - Methoxy - 2 - piperidino - phenyl ) - 1 - 

butyl) - aminocarbonylmethyl] - benzoic acid 

Yield: 75% of theory, 

M.p.: 182-185*0 (deoomp.) 

Calculated: C70.73 H 7.60 N 6.60 
9t Found: C70.52 H 7.50 N 6.70 

(y) 4 - [(1 - (2 - Pyrrolidino - phenyl) - 1 - butyl) - 

aminocarbonylmethyl] - benzoic acid 

Yield: 64.5% of theory, 

M.p.: 200-203*0 
100 Calculated: 0 72.61 H 7.42 N 7.36 

Found: C 72.64 H 7.50 N 7.38 

(z) 4-[(1-(2-(4-Methyl-piperidino)-phenyl)-1 - 

butyl) - aminocarbonylmethyl] - benzoic acid 

Yield: 81 .4% of theory, 
105 M,p.:197-20rC 

Calculated: 073.50 H 7.90 N 6.86 

Found: 073.90 H 8.06 N 7.00 

(aa) 4 - [(1 - (2 - Hexahydroazepino - phenyl) - 1 - 
butyl) - aminocarbonylmethyll - benzoic acid 

110 Yield: 65.6% of theory, 
M.p.:199-202*'C 

Calculated: C 73.50 H 7.90 N 6.86 
Found: 073.50 H 7.90 N 6.76 

(ab) 4- ((1 - (4 - Fluoro - 2 piperidino - phenyl) - 1 - 
1 1 5 butyl) - aminocarbonylmethyl] - benzoic acid 

Yield: 87.1% of theory, 
M.p.:204-207*C 

Calculated: 069.88 H 7.09 N 6.79 
Found : 0 70.25 H 7.02 N 7.1 2 
120 (ac) 4-[(1-{5-Fluoro-2-piperidino-phenyl)-1 - 
butyl) - aminocarbonylmethyl] - benzoic acid 
Yield: 53.9% of theory, 
M.p.:200-202"C 

Calculated: C 69.88 H 7.09 N 6.79 
125 Found: 069.67 H7.24N 6.90 

(ad) 3 - Chloro - 4 - [(1 - (2 - piperidino - phenyl) - 1 - 

butyl) -aminocarbonylmethyl] - benzofcacid 

Yield: 51% of theory, 

M.p.:165-16ff»0 
130 Calculated: 067.20 H 6.81 N 6.53 m/e = 428/430 (1 
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chlonne) 

Found: C 66JB2 H 6.69 N 6.55 m/e 428/430 (1 
chlorine) 

(ae) 4-[(1 -(3-Methyl-2-p?peridino-phenyl)-1 - 
5 ethyl) - anntnocarbonylnnethyl] - benzoic acid 

Yield: 79% of theory/ 
M.p.: 230-231 *C 

Calculated: C 72.60 H 7.42 N 7.36 

Found: C72.75 H 7.58 N 7.30 
10 (af) 4-I(1-(3-Chloro-2-pfperidino-phenyl)-1- 

ethyl - aminocarbonylmethyl] - benzoic acid 

Yield: 54% of theory, 

M.p.: 192-195^: (75% aqueous ethanol) 

Calculated: C 6531 H a28 CI 8.84 N 6.99 
15 Found: C 66.00 H 6.44 CI 8.67 N 6.78 

Exampte27 

4'[(2- Methyl' 1 '(2 'pFperidino-phenyf)-1'propen- 
1-yI)- aminocarbonylmethyl] - benzoic acid 
A mixture of 3.5 g (8.3 mmol) of ethyl 4 - [{2 - methyl 

20 - 1 - (2 - piperidino - phenyl) - 1 - propen - 1 - yl) - 
aminocarbonylmethyl] benzoate and 12.5 ml of 1 N 
sodium hydroxide solution in«5 ml of ethanol is 
stirred at 60X for 2 hours. It is neutralised with 1 2.5 ml 
of IN hydrochloric acid, concentrated by evaporation 

25 in vacuo and distributed between ethyl acetate and 
water. The dried, filtered organic extract is evapo- 
rated in vacuo. The evaporation residue is crystallised 
from ethanol. 

Yield: 2.4g (73.6% of theory), 
30 M.p.: 188-191°C 

Calculated: C73.44 H 7.19 N 7.14 
Found: C73.60 H 7.19 N 7.02 

The following compounds were obtained analogous- 
ly to Example 27: 
35 (a) (E)-4-[(V(2-Piperidino-phenyl)-1-buten-1- 
yl) - aminocarbonylmethyl] - benzoic acid 
Yield: 71 .5% of theory, 
M.p.: 188-1 SO^C 

Calculated: C73.44 H 7.19 N 7.14 
40 Found: 73.15 H 7.13 N 7.10 

Olefinic proton: ^H-NMR (CDCIs) : 5 = 6.42 ppm 

(b) (Z) - 4- 1(1 - (2 - Piperidino - phenyl) - 1 - buten - 1 - 
yl) - aminocarbonylmethyl] - benzoic acid 

Yield: 57.8% of theory, 
45 M.p.: 174-1 75°C (ethanol) 

Calculated: C73.44 H 7.19 N 7.14 

Found: C 73.54 H 6.97 N 7.1 7 

Olefinic proton: ^H-NMR(CDCl3) : 5 = 5.60 ppm 

(c) (E) -4- 1(2- Phenyl -1 - (2 -piperidino -phenyl) - 
50 ethen - 1 - yl) - aminocarbonylmethyl] - benzoic acid x 

0.4 H2O 

Yield: 33.2% of theory, 
M.p.: 1 65-1 67''C (ether/petroleum ether) 
Calculated: { x 0.4 HjO) C 75.1 1 H 6.48 N 6.26 
55 Found: C75.22H 6.39 N 6.26 

olefinic proton: ^H-NMR (CDCI3) : 6> 6.9 ppm 

(d) (Z) - 4- [(2 - Phenyl - 1 - (2 - piperidino - phenyl) - 
ethen-1 -yl)-aminocarbonylmethyl]-benzoicacld x 

IHzO 

60 Yield: 72% of theory, 

M.p.: 182-185^C (methanol) 

Calculated: (x 1 H2O) : C73.34H 6.60 N 6.11 

Found : C 73.55 H 6.45 N 6.00 

olefinicproton: ^H-NMR (CDCI3) : 6 = 6.50 ppm 
65 (e) 4-[{3-Phenyl-l-(2-piperidino-phenyl)-1- 



propen- 1 - yl)- aminocarbonylmethyl] -benzoic acid 
Yield: 48.3% of theory, 
M.p.: 162-164**C (ether); probably (Z) form 
Calculated: C76.63H 6.65 N ai6 
70 Found: C76.30H 6.47 N 6.31 

Olefinic proton: ^H-NMR (CDCIs) : ^ = 5.80 ppm 

(f) 4 - 1( 1 - (2 - (3,3 - Dimethyl- piperidino) - phenyl - 1 - 
buten - 1 - yl) - aminocarbonylmethyl] - benzoic add 
Yield: 64.1% of theory, 

75 M.p.: 1 52-1 53*C (ethyl acetate); probably fZ) form 
Calculated: C74.26 H 7.67 N 6.67 
Found : C73.93 H 7.57 N 6.50 
Olefinicproton: ^H-NMR{CDCl3) :5« 5.55 ppm 

(g) (Z) - 4 - [(1 - (6 - Methyl - 2 - piperidino - phenyl) - 1 
W -buten- 1-yl)-aminocarbonylmethyl]-benzoicacid 

Yield: 533% oftheory, 
M.p.:142-145X 

Calculated: C73.66 H 7.44 N 6.89 
Found : C 73.56 H 7.73 N 7.1 5 
85 olefinic proton: 'H-NMR (CDCIs) : 5 = 5.38 ppm 
Exam pie 28 

4 '1(1' (2- Piperidino - phenyl) - 7 - butyl) - 
aminocarbonylmethyl]' benzoic add 
200 mg (0.51 mmol) of 4 - [(1 - (2 - piperidino - 

90 phenyl)-1 - buten -1 -yl) -aminocarbonylmethyl] - 
benzoic acid In 10 ml of absolute ethanol are 
hydrogenated over 1 00 mg of palladium / charcoal 
(10%) at SO^'Cand under 1 bar of hydrogen, with 
shaking. After 1.5 hours the mixture is filtered and 

95 concentrated by evaporation in vacuo. 
Yield: 68% oftheory, 
M.p.:213-214'*C 

Calculated: C 73.07 H 7.66 N 7.10 
Found: C73.21 H 7.82 N 7.02 
100Theyieldis56% of theory If hydrogenatlon iscarried 
outat SO^Cand under 1 bar of hydrogen on Raney 
nickel. 
Example 29 

Sodium salt of 4 -1(1 -(2- piperidino - phenyl) - 7 - 
105 butyl) -aminocarbonylmethyl] -benzoic acid X OS 
H2O 

1 0.0 g (25.35 mmol) of4-[(1 -(2 -piperidino - 
phenyl) - 1 - butyl) - aminocarbonylmethyl] - benzoic 
acid are dissolved at 50°C in 2000 ml of ethanol and 

110 25.35 ml of 1 N sodium hydroxide solution are added 
thereto. The mixture Is evaporated to dryness in 
vacuo and the evaporation residue is dissolved in the 
minimum amount of ethanol, whilst being heated 
over a steam bath. The solution is cooled in an ice 

115 bath, the crystals precipitated are filtered off and 
washed with ether and dried at 140°C/1 5 torr. 
Yield: 9 g (85.3% oftheory), 
M.p.: 280-285°C (decomp.); softening from 255X 
Calculated: (x 0.5 H2O) C 67.74 H 6.87 N 6.58 

120 Found: C67.86H7.13N 6.49 
Example 30 

Ethyl (■^)-4'[(1 -(2- piperidino - phenyl) - 7 - butyl) - 
aminocarbonylmethyl] - benzoate 
To a stirred solution of 2.58 g (1 1 .1 mmol) of (+) - 1 - 

125 (2-piperidino- phenyl) -1 -butylamine[Bpo.o3:87'C; 
ee = 86 (HPLC, after derivatising with (+ ) - 1 - 
phenethyl - isocyanate)] in 26 ml of acetonitrile, there 
are added, at 20°C, one after another, 2.31 g (1 1 .1 
mmol) of 4- ethoxycarbonyl - phenyl acetic acid, 3.50 

130 g (13.3 mmol) of triphenylphosphine, 4.60 ml (33.9 
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mmol) of triethylamineand 1 .03 ml (1 1 .1 mmol) of 
carbon tetrachloride. After 1 4 hours at 20X and 1 .5 
hours at 40X the mixture is concentrated by evapora- 
tion in vacuo and distributed between water and 
5 ether. The organic phase is dried over sodium 
sulphate, then filtered, and concentrated by evapora- 
tion in vacuo. The evaporation residue is purified by 
column chromatography on silica gel (toluene/ 
acetone = 6:1). 
10 Yield: 2,63 g (56% of theory), 
M.p.:118-120X 

Calculated: C 73.90 H 8.1 1 N 6,63 
Found: C 74.02 H 7,97 N 6.51 
Ia]g* +9,2** (c = 1 ; methanol) 
1 B The following compound was obtained analogously 
to Example 30: 

(a) Ethyl (-) -4 - [(1 - (2 - piperidino • phenyl) - 1 - 
butyl) - aminocarfjonylmethyll - benzoate 
Prepared from (-) - 1 - (2 - Piperidino - phenyl) - 1 - 
20 butylamine x 1 .4 HCI [[a]g° = -20.0** (c = 1 , 
methanol), 

Melting range: 90-1 OO'C; ee = 80 (HPLC, after 
derivatising the base with (+) - 1 - phenethyl - 
isocyanate)} 
25 Yield: 52.6% of theory, 
M.p.:115-120"C 

Calculated: C 73.90 H ai 1 N 6.63 
Found: C73.83 H 8.01 N 6.47 
[cx]g> = -9.0" (c « 1, methanol) 

30 Example 31 

Ethyl (■¥)-4'[(1'(2' piperidino - ptienyf) - 7 - butyl} - 
aminocarbonylmethyl] - benzoate 

1 ,0 g (3.27 mmol) of (+0 - 1 - (2 - piperidino - phenyl) 
-1 -butylamine -dihydrochloride [[alDP= +18-7*'(c = 

35 1 , methanol); m,p.: decomposition from 1 1 5*'C; ee = 
91 .6 (HPLC, after derivatising the base with (+) - 1 - 
phenethyl - isocyanate)] Is suspended in 6 ml of 
methylene chloride, then 1.4 ml (10 mmol) of 
triethylamine are added, with stirring, and then the 

40 solutionof 0.82g {3.64mmol)of 4-ethoxycarbony!- 
phenylacetic acid chloride in 2.4 ml of methylene 
chloride is added dropwise thereto, whereupon the 
reaction temperature rises from 22X to 38**C. The 
mbrtu re is stirred for 6 hours at ambient temperature 

45 andthen extracted successively: 
twice with 10 ml of water, 
once with 10 ml of 2N hydrochloric acid and 
once with 10 ml of water. 
The organic phase is dried over sodium sulphate, 

50 filtered and concentrated by evaporation in vacuo. 
The evaporation residue is purified by column 
chromatography on silica gel (toluene/acetone = 
6/1). 

Yield: 0.53 g (38.2% of theory), 
55 M.p.:120-122°C 

Calculated: C73.90 H 8.1 1 N 6.63 
Found : C73.96 H 7,98 N 6.61 
[oc]gp « +9.0° (c = 1, methanol) 
Example 32 

60 ('^)'4'[(1'(2' Piperidino - phenyl) - 7 - butyl) - 
aminocarbonylmethyl] 'benzoic acid 

2,0 g (4.73 mmol) of ethyl ( +) - 4- [(1 - (2 - piperidino 
- phenyl) - 1 - butyl) - aminocarbonylmethyl] - 
benzoate ([a]S° == +9.2** (c = 1, methanol)] in 20 ml of 

63 ethanol arestirredwith7.0mlof INsodium 



hydroxide solution for 2.5 hours in a bath at 65*'C. The 
mixtureiscooledand 7.0 ml of IN hydrochloric acid 
are added. The crystals whidi are slowly precipitated 
are filtered off, washed with water and dried at 
70 100*0/4 torn 

Yield: 1 .65 g (88.2% of theory), 
M.p.:185-187*»C 

Calculated: C73.07 H 7.66 N 7.10 
Found: C 72.90 H 7.80 N 7.17 
75 [«]§*= +7.9° (c = 1, methanol) 

Thefollowing compound was obtained analogous- 
ly to Example32: 

(a) (-) -4 - [(1 -(2 - Piperidino - phenyl) - 1 - butyl) - 
aminocarbonylmethyl] - benzoic acid. 
80 Yield:80%oftheoiYr 
M.p.:187-190°C 

Calculated: C73,07 H 7.66 N 7.10 

Found: C 72.98 H 7.44 N 7,22 

[a]oP = -7,9° (c 1 , methanol) 
85 Example 33 

4-[(1-(2- Piperidino - phenyl) - 7 - butyl) - 

aminocarbonylmethyl]- benzonitrile 

Prepared from 1 -(2 -piperidino- phenyl) -1 - 

butylamine and 4- cyano - phenylacetic acid analo- 
90 gously to Example 19. 

Yield: 57,3% of theory, 

M.p.:147-148"C 

Calculated: C76.76H7,78N 11.19 
Found : C 76,46 H 7.81 N 1 1 . 1 0 
95 Thefollowing compound was obtained analogously 
to Example 33: 

(a) 4- [(1 - (2 - Piperidino - phenyl) - 1 - butyl) - 
amlnocarbonylmethyl]-toluene 
Prepared with 4 - tolyl - acetic acid. 
100 Yield: 60.4% of theory, 
M,p.:150-153°C 

Calculated: C79.08 H 8.85 N 7.68 
Found: C78.97 H 8.58 N 7.77 
Example 34 

1 05 Ethyl 4-[(1 - (2 - piperidino - phen yl)-1- butyl) - 
aminocarbonylmethyl] - benzoate 

Prepared from 4 - [(1 - (2 - piperidino - phenyl) - 1 - 
butyl) - aminocarbonylmethyl] - benzonitrile with 
ethanolic hydrochloric acid analogously to Example 

110 14. 

Yield: 58% of theory, 
M,p.:127-128°C 

Calculated: C73.90 H 8.11 N 6.63 

Found: C 74,07 H 8.23 N 6.87 
115 Example 35 

Ethyl 4-1(1 '(2- piperidino - phenyl) - 7 - butyl) - 

aminocarbonylmeth yl] - benzoate 
Prepared analogously to Example 1 0 from 1 -(2- 

piperidino - phenyl) - 1 - butanol and ethyl 4- 
120 cyanomethylbenzoate with concentrated sulphuric 

acid in o-dichlorobenzene at ambient temperature. 

Yield: 21% of theory, 

M.p.:126-128X 

Calculated: C 73.90 H 8,1 1 N 6.63 
125 Found: C 74.1 2 H 8.20 N 6.45 

Thefollowing compound was obtained analogously 
to Example 35: 

(a) 4 - [( 1 - (2 - Piperidino - phenyl) - 1 - butyl) - 
aminocarbonylmethyl] - benzoic acid 
130 Prepared from 1 -(2-piperidino-phenyl)-1 - butanol 
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and4-cyanomethyl - benzoic acid. Extraction at pH 
5.5. 

Yield: 29% of theory, 
M,p.:215-217X 
5 Calculated: C73.07H 7.66 N 7.10 
Found: C 72.82 H 7.63 N 6.95 
Example 36 

4'[{1'(4 -Amino -2- piperidino - phenyl) - 7 - butyl) - 
aminocarbonylmethylj - benzoic acidx 0,5 H^O 

1 0 0.60 g (1 .365 mmol) of 4- [(1 - (4 - nitro - 2 - 
piperidino - phenyl) - 1 - butyl) - amtnocarbony- 
Imethyll - benzoic acid in 1 0 ml of dimethylformamide 
are hydrogenated on 0.1 g of 10% palladium/charcoal 
for 3 hours at 25°C and under a hydrogen pressure of 

15 1 bar. The catalyst is filtered off using kieselguhr and 
the filtrate is concentrated by evaporation in vacuo. 
The evaporation residue is crystallised from ether. 
Yield: 0.41 g (73.2% of theory), 
M.p.:118-120X 

20 Calculated: (x0,5 H2O): C 68.87 H 7.71 N 10.04 
Found: C68.62 H 7.64N 10.08 

Thefollowing compounds were obtained analogous- 
ly to Example 36: 

(a) Ethyl 4- [(1 - (4- amino - 2 - piperidino - phenyl) - 1 
25 - butyl) - aminocarbonylmethylj - benzoate 

Yield: 81 .7% of theory, 

M.p.: 145-146^C (ether/petroleum ether) 

Calculated: C71 .37 H 8.06 N 9.60 

Found : C 71 .50 H 8.08 N 9.68 
3D (b) 4 -[(1- (5 -Amino- 2- piperidino -phenyl)- 1- 

butyl) - aminocarbony I methyl] - benzoic acid 

Yield: 64% of theory, 

M.p.:227-230°C 

Calculated: C70.39H7.63 N 10.26 
35 Found: C70.54 H7.54N 10.36 

(c) Ethyl 4- [(1 - (5 - amino - 2 - piperidino - phenyl) - 1 

- butyl) - aminocarbonylmethylj - benzoate 

Yield: 84.3% of theory, 

M.p.: 1 62-1 65''C 
40 Calculated:C71.37H8.06N9.60 

Found: C 71.58 H 7.83 N 9.65 

Examples? 

Ethyl4'[(1'(S-chlorO'2'plperldino-phenyl)'1 - 
butyl) - aminocarbonylmethylj - benzoate 

45 AcolddIazonlumsalt8olution{0°C)i8prepared 
from 2.0 g {4.57 mmol) of ethyl 4- 1(1 - (5 - amino - 2 - 
piperidino - phenyl) - 1 - butyl) - aminocarbony- 
Imethyl] - benzoate in 4.8 ml of semtconcentrated 
hydrochloric acid and 0.31 5 g (4.57 mmol) of sodium 

50 nitrite in 1.66 ml of water. This solution is added 
dropwise, at 0 to 5X, to a stirred mixture of 0.59 g 
(5.94 mmol) of copper (I) chloride and 2.4 ml of cone, 
hydrochloric acid and the resulting mixture isthen 
heated in a bath at 50°C. Afterthe development of gas 

55 has ended (about 1 5 minutes), the mixture is cooled, 
added to ice/conc. ammonia and extracted four 
times, each time with 100 ml of ethyl acetate. The 
combined organic extracts are shaken with water, 
dried and filtered and evaporated in vacuo. The 

60 evaporation residue is purified by column chroma- 
tography on silica gel (toluene/ethyl acetate = 10/1. 
Yield: 0.80 g (40% of theory), 
M.p.: 137-140*'C (ether) 
Calculated: C68.32H 7.27 CI 7.75 N 6.13 

65 Found:C68.42 H7.09CI8.06N6.05 



The following compounds were otnained analogous- 
ly to Example 37: 

(a) Ethyl4-[(1 -(4-chloro-2-piperidino-phenyl)-1 
• butyl) -aminocarbonylmethylj - benzoate 

70 Yield: 21 .9% of theory, 
M.p.: 123-125X 

Calculated: C68.32 H 7.27 CI7.75 N ai3 
Found: C ^.70 H 7.1 8 CI 7.77 N 6,08 

(b) Ethyl 4 - [(1 - (5 - bromo - 2 - piperidino - phenyl) - 
75 1 - butyl) -aminocarbonylmethyl] -benzoate 

Yield: 53.8% of theory, 
M.p.: 140-142*^ 

Calculated: C 62.27 H 6.63 Br 1 5.93 N 5.58 
Found: C 6239 H 6.78 Br 1 5.85 N 5.59 
80 (c) Ethyl4-[(1-(4-fluoro-2-piperidino-phenyl)-1 
-butyl) -aminocarbonylmethyl] -benzoate s> 
Yield: 21 .6% of theory, 
M.p.: 110-112*^ 

Calculated: C 70.88 H 7.55 N 6.36 

85 Found: C 71. 01 H 7.53 N 6.21 

In addition, 40% of ethyl 4 - [{1 - (4 - hydroxy - 2 - 
piperidino - phenyl) - 1 - butyl) - aminocarbony- 
lmethyl] - benzoate are isolated (solid foam), 
(d) Ethyl 4- [(1 - (5 -fluoro - 2 - piperidino - phenyl) - 1 

90 - butyl) - aminocarbonylmethyl] - benzoate 
Yield: 2% of theory, 
M.p.: 1 27-1 29''C 
Calculated: m/e = 440 
Found: m/e = 440 

95 (e) 4-1(1 -(4-Fluoro-2-piperidino-phenyl)-ethyl) 
-aminocarbonylmethyl] - benzoic acid 
Yields 16.9% of theory, 
M.p.: 172-175X 

Calculated : C 68.73 H 6.55 N 7.29 
100 Found: C68.78 H 6.62 N 7.31 
Example 38 

4-1(1 -{2- Piperidino - phenyl) - 1 - butyl) - 

aminocarbonylmethyl] - benzoic acid 
1 .0 g (2.33 mmol) of 4 - [(1 - (5 - chloro - 2 - piperidino 
105 -phenyl)-1 -butyl) -aminocarbonylmethyl] -benzoic 

acid In 40 ml of absolute ethanol are hydrogenated on 

0.5 g of 1 0% palladium/charcoal at 50*'C and under 5 

bar of hydrogen. After 2 hours, the catalyst Is filtered 

off over kieselguhr and the filtrate is concentrated by 
110 evaporation in vacuo. The evaporation residue Is 

distributed at pH 6 between water and ethyl acetate. 

Theorganlcextract Is washed with water, dried and 

filtered and evaporated in vacuo. 

Yield: 0.61 g (66% of theory), 
115 M.p.:213-215*'C 

Calculated: C73.07 H 7.66 N 7.10 

Found: C 73.1 8 H 7.42 N 7.27 

The same compound Is also obtained from the 

corresponding 4-chlorine-, 3-chlorine- or 6-chIorine- 
120 substituted starting products. 

Example 39 

Ethyl 4-[(1 -(4- Methoxy'2' piperidino -phenyl)' 1 - 
butyl) - aminocarbonylmethyl] - benzoate 
A solution of 5.0 g (1 1 >l mmol) of ethyl 4 - [( 1 - (4 - 

125 hydroxy-2- piperidino- phenyl) -1 - butyl) - 

aminocarbonylmethyl] - benzoate in 45 ml of abso- 
lute dimethylformamide is added dropwise, with 
stirring, at ambient temperature, to 548 mg (1 1 .4 
mmol) of sodium hydride (50% In oil) In 10 ml of 

130 absolute dimethylformamide. The mixture Is stirred 
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for a further 1 5 minutes and then a solution of 0.71 ml 
(1 1 .4 mmol) of methyliodide in 8 ml of absolute 
dimethytformamide is slowly added dropwise there- 
to. The mixture is stirred for a further 2.5 hours at 
5 ambient temperature, evaporated in vacuoand 
distributed between water and ether. The etherphase 
Is dried and filtered and concentrated by evaporated 
in vacuo. The evaporation residue is purified by 
column chromatography on silica gel (toluene/ace- 
10 tone = 20/1). 

Yield: 1.8 g (34.9% of theory), 
M.p.:115-1irC 

Calculated: C 71 .65 H 8.02 N 6.19 
Fou nd : C 7 1 .47 H 7.86 N 6. 1 9 
15 The following compound was obtained analogously 
to Example 39: 

(a) Ethyl4-I(l -(5-methoxy-2-piperidino-phenyl) 
- 1 - butyl) -aminocarbonylmethyi] - benzoate 
Yield: 68.4% of theory, 
20 M.p.:142-145X 

Calculated: C71.65 H8.02 N 6.19 
Found: C 71 .87 H 8.06 N 6.38 
Example 40 

2,3 - Ditiydroxy - propyl 4-1(1 -(2- piperldfno - phenyl) 

25 - 7 - butyl) - aminocarbonylmethyi] - benzoate 
A solution of 2.0 g (5.07 mmol) of 4- [(1 - (2 - 
piperidino- phenyl) - 1 - butyl) - aminocarbony- 
lmethyi] - benzoic acid and 0.85 g (5.27 mmot) of 
N,N'-carbonyldilmidazote in 20 ml of absolute tet- 

30 rahydrofiiran is refluxedfor 1 hour, then 3.7 ml (50.7 
mmol) of glycerol are added and the resulting 
mixture is refluxed for a further 1 5 hours. It is then 
concentrated by evaporation In vacuo, distributed 
between water and ethyl acetate, the organic solution 

35 is dried and filtered and evaporated in vacuo. The 
evaporation residue is purified by column chroma- 
tography on silica gel (toluene/acetone = 1:1). 
Yield: 1.1 g (46.2% of theory), 
M.p.:120-122X 

40 Calculated: C 69.21 H 7.74 N 5.98 
Found: C 69.23 H 7.78 N 5.93 

The following compounds were obtained analogous- 
ly to Example 40: 

(a) 2 - hydroxy -ethyl 4 -[(1 -(2 -piperidino -phenyl) 
45 - 1 - butyl) - aminocarbonylmethyi] - benzoate 
Yield: 80% of theory, 
M.p.:125.127'»C 

Calculated: C71.21 H 7.81 N 6.39 
Found: C71 .35 H 7.54 N 6.33 
50 (b) 2-methoxy-ethyl4-[(1 -(2-plperIdino-phenyl) 
- 1 - butyl) - aminocarbonylmethyi] - benzoate 
Yield: 55.9% of theory, 
M.p.:120-123''C 

Calculated: C71.65 H 8.02 N 6.19 
55 Found: C72.03H 8.03 N 6.24 
Example 41 

2 - nicotinoyloxy - ethyl 4- [(1 -(2- piperidino - phenyl) 
- 7 - butyl) - aminocarbonylmethyi]' benzoate 
A solution of 0.7 g (4.68 mmol) of nicotinic acid 

60 chloride in 20 mi of methylene chloride is rapidly 
added dropwise to a stirred solution of 2.0 g (4.56 
mmol) of 2-hydroxyethyl 4- 1(1 - (2 - piperidino - 
phenyl) - 1 - butyl) - aminocarbonylmethyi] - benzoate 
in 40 ml of methylene chloride and 0.7 ml (4.81 mmol) 

65* of triethyt amine. The resulting mixture is stirred at 



20**C for 2.5 hours, extracted with water, then the 
organic phase is dried and filtered and evaporated in 
vacuo. The evaporation residue is purified by column 
chromatography on silica gel (toluene/acetone = 5/1). 
70 Yield: 1.1 g (44% of theory), 
M.p.:132-135°C 

Calculated: C 70-70 H 6.86 N 7.73 
Found: C 70.82 H 6.82 N 7.91 
B(ample42 

75 4-1(1 -(2- Piperidino - phenyl) - 1 - butyl) - 
aminocarbonylmethyi]' benzyl alcohol 

A solution of 5.0 g (1 1 .83 mmol) of ethyl 4 - [(1 - (2 - 
piperidino - phenyl) - 1 - butyl) - aminocarbony- 
lmethyi] - benzoate in 75 ml of absolute tetrahydrofur- 

80 an is added dropwise, at an Internal temperature of 
0°C, to a stirred suspension of 0.68 g (17.95 mmol) of 
lithium aluminium hydride in 25 ml of absolute 
tetrahydrofuran. The mixture is stirred for 20 hours at 
ambient temperature then cooled to (fC and 4N 

85 sodium hydroxide solution is slowly added dropwise 
thereto until a filterable precipitate has formed. The 
mixture is filtered and the precipitate is decocted 
several times with ether. The combined organic 
solutions are concentrated by evaporation in vacuo. 

90 The evaporation residue is distributed between water 
and ether. The ether phase is dried and filtered and 
concentrated by evaporation in vacuo. The evapora- 
tion residue is purified by column chromatography 
on silica gel (toluene/acetone = 5/1 ). 

95 Yield: 1.0g(22% oftheory), 
M.p.:152-154X 

Calculated: C 75.75 H 8.48 N 7.36 

Found: C75.90 H 8.45 N 7.28 
Example 43 
1 00 4 - /^7 - 6? - Piperidino - phenyl) - 7 - butyl) - 
aminocarbonylmethyi] - benzaldehyde 

6.6 g (62 mmol) of sodium carbonate are heated 
together with 62 ml of ethylene glycol in a bath at 
170*'C and, within 1 minute, 6.2 g (1 1 mmol) of - [4- 
105 [(1 -(2 -piperidino -phenyl) -1 - butyl) -aminocar- 
bonyl - methyl] - benzoyl] - N^-tosy I - hydrazine 
(melting point lOS'^C (decomposition)) are added 
thereto, with rapid stirring, whereupon there is a 
vigorous development of gas. The mixture is then 
110 heatedfor a further 2.5 minutes at 170^C and then 
immediately poured onto ice. It Is extracted with ether 
and the ether solution is dried, filtered and concen- 
trated by evaporation In vacuo. The evaporation 
residue is purified by column chromatography on 
115 silica gel (chloroform/acetone = 20/1 ). 

Yield: 2.2 g (52,9% oftheory), 

M.p.:142-145**C 

Calculated: C 76.16 H 7.99 N 7.40 
Found: C 76.26 H 7.96 N 7.37 
120 Example 44 

Ethyl 4 '[(1'(2- Piperidino - phenyl) - 7 - butyl) - 
aminocarbonylmethyi] -cinnamate 

A solution of 2.80 g (12.5 mmol) of ethyl diethyl - 
phosphonoacetatein 10 ml of absolute dimethylfo r- 
1 25 mamide is added dropwise, at ambient temperature, 
to 0.60 g (1 2.5 mmol) of sodium hydride (50% in oil) in 
1 5 ml of absolute dimethylfo rmamide. The mixture is 
stirred for 1 5 minutes (until the development of gas 
ceases) and then a solution of 2.4g (6.34mmol) of 4- 
130 [(1 -(2 -piperidino -phenyl) -1 - butyl) - am in oca r- 
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bonylmethyl] -benzaldehyde in 10 ml of absolute 
dimethylformamide is added dropwise thereto. The 
mixture is stirred for 2 hours at ambient temperature, 
concentrated by evaporation In vacuo and distributed 
5 bet\men water and ether. The ether phase is dried 
and filtered and then evaporated in vacuo. The 
evaporation residue Is purified by column chroma- 
tog raphy on silica gel (toluene/acetone — 1 0/1 ). 

Yield: 0.85g (29.9% of theory), 
10 M.p.: 135-1 37°C (ether/petroleum ether) 

Calculated: C7437 H a09 N 6.24 

Found: C 74.91 H 7.89 N 6-29 
Example 45 

4-[(1'(2'PiperidIno-phenyl)'1 -butyl)- 
15 anntnocarbonytmethyll'Cinnamicacid 

Prepared by alkaline saponification of ethyl 4- [(1 - 
(2 - piperidino - phenyl) - 1 - butyl) - aminocarbony- 
Imethyl] - cinnamate analogously to Example 26. 

Yield: 64% of theory, 
20 M.p.:180-183"C 

Calculated: C 74^6 H 7.67 N 6.66 

Found: C 74.03 H 7.47 N 6.80 
Example 46 

Ethyl 3- [4 - [(1 - (2- piperidino -phenyl) - 1 - butyl) - 
25 aminocarbonylmethyl] - phenyl] - propionate 

0.60 9 (1 .34 mmol) of ethyl 4- [(1 - (2 - piperidino - 
phenyl) - 1 - butyl) - aminocarbonylmethyl] - cinna- 
mate are hydrogenated in 1 0 ml of ethanol on 0.20 g 
of 10% palladium/charcoal at ambient temperature 
30 under 5 bar of hydrogen. The mixture is filtered and 
concentrated by evaporation in vacuo. 
Yield: 0.53 g (88% of theory), 
M.p.: 98-99°C (petroleum ether) 
Calculated: C 74.63 H 8.50 N 6.22 
35 Found: C 74.64 H 8.58 N 6.23 

Thefollowing compound was obtained analogous- 
ly to Example 46: 

(a) 3- [4 - [(1 - (2 - Piperidino - phenyl) - 1 - butyl) - 
amino - carbonylmethyll - phenyl] - propionic acid 
40 Yield: 63% of theory, 
M.p.: 131-133'C 

Calculated: C73.90 H 8.11 N 6.63 
Found: C 73.96 H 8.30 N 6.56 
Example 47 

45 3 -[4-[(1- (2 -Piperidino -phenyl)- 1- butyl)- 
aminocarbonylmethyl] - phenyl] - propionic acid 

Prepared by alkaline saponification ofethyl3- [4- 
[(1 - (2- piperidino - phenyl) - 1 - butyl) - aminocar- 
bonyl - methyl] - phenyl] - propionate analogously to 
50 Example 26. 

Yield: 50% of theory, 
M.p.:131-133'C 

Calculated: C73.90 H 8.1 1 N 6.63 
Found: C73.82 H 8.07 N 6.41 
55 Example 46 

Ethyl 4-[((x- aminocarttonyl -2- piperidino - benzyl) - 
aminocarbonylmethyl]- benzoate 

At 20**C, 0.90 g (5.5 mmol) of N,N' - carbonyldi - 
Imidazole are added to a stirred solution of 2.0 g (4.7 
60 mmol) of ethyl 4- [(a-carboxy -2 - piperidino - 
benzyl) -aminocarbonylmethyl] -benzoatexO.167 
H2O (melting point 1 56-1 59*C) In 20 ml of anhydrous 
tetrahydrofuran and the mixture is then heated for 
half an hourin a bath at 80X. The mixture is than 
65 cooledto60**Candatthlstemperatureavigorou3 



currentof dry ammonia is introduced over a period of 
half an hour. Then the resulting mixture is evaporated 
in vsci/o, distributed between waterand chloroform, 
then the combined chloroform extracts are shaken 
70 with a little water, dried, filtered and evaporated in 
vacuo. The evaporation residue is purified by column 
chromatography on silica gel (chloroform/methanol 
= 5^1). 

Yield: 1.0 g (50.2% of theory), 
75 M.p.: 160-16rC (acetone) 

Calculated: C 68.07 H 6.90 N 9.92 
Found: Cra.40 H 6.92 N 9.84 
Example 49 

Ethyl 4 - l(oL - cyano - 2 -piperidino - benzyl) - 
80 aminocarbonylmethyl] - benzoate 

234 mg (1.22 mmol) of 4*toluenesulphochloride 
are added in two batches to 520 mg (1 .22 mmol) of 
ethyl 4- [(a - aminocarbonyl - 2 - piperidino - benzyl) - 
aminocarbonylmethyl] - benzoate In 0.22 ml of 
85 pyridine and the mixture is heated to 50^C. After 2 
hours and then 1 hour later, the same quantities of 
pyridine and 4-toluenesulphochloride are again 
added and the resulting mixture Is heated for a further 
hour at SOX. After it has been left to stand for 2 days 
90 at20X, 2N ammonia is added and the mixture is 

extracted with chloroform. The chloroform solution is 
extracted twice with water. After drying and filtering, 
it concentrated by evaporation in vacuo. The eva- 
poration residue is purified by column chromatogra- 
95 phy on silica gel (chloroform/methanol = 10/1). 
Yield: 325 mg (65.7% of theory), 
M.p.: 1 14-1 1T*C (ether/petroleum ether) 
Calculated: C71 .09 H 6.71 N 10.36 
Found: C70.79 H 6.56 N 10.10 
100 Example 50 

4-[(oc- Cyano -2- piperidino - benzyl) - aminocar- 
bonylmethyl] -benzoic acid 

1 .5 g (3.7 mmol ) of ethyl 4 - [(a - cyano - 2 - 
piperidino - benzyl) - aminocarbonylmethyl] - benzo- 
105 ate in 15 ml of dioxan are stirred togetherwith 3.7 ml 
of 1 N sodium hydroxide solution for 45 minutes in a 
bath at60°C and for a further 45 minutes in a bath at 
SOX. After cooling with ice, the mixture is combined 
with 3.7 ml of 1 N hydrochloric acid, the dioxan is 
110 evaporated off in vacuo and the residue is distributed 
between water and chloroform. The organic solution 
is extracted with a little water, then dried andfiltered 
and concentrated by evaporation in vacuo. The 
evaporation residue is purified by column chroma- 
115 tography on silica gel (chloroform/ethanol = 5/1 ). 
Yield: 0.50 g (35.7% of theory), 
M.p.: 176-1 BOX (decomposition) 
Calculated: C70.01 H 6.14 N 11.13 
Found: C 70.02 H 6.19 N 1 1.05 
120 Example 51 

4-1(1 -(2- piperidino - phenyl) - 7 - butyl) - 
aminocarbonylmethyl] • benzoic acidxH2S04 

5 ml (2.50 mmol) of 1 N sulphuric acid are added to a 
solution of 1 .0 g (2.53 mmol) of 4- [(1 - (2 - piperidino - 
125 phenyl) -1 - butyl) -aminocarbonylmethyl] -benzoic 
acid in 50 ml of ethanol, the mixture is concentrated to 
dryness in vacuo and triturated with acetone. 
Yield: 0.80 g (65% of theory), 
M.p.: 1 92-1 9T*C (decomposition). 
130 Calculated: C 58.53 H 6.55 N 5.69 S 6.49 
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Found: C 58.05 H 6.54 N 5.49 S 6.35 
The following addition salt was obtained analo- 
gously to Example 51 : 

(a) 4-1(1 -(2- Fiperidino - phenyl) - 1 - butyl) - 
5 aminocarbonylmethyl] - benzoic acid x 0,5 H2SO4 x 
I.SH2O 

Prepared analogously to Example 51 with half the 
quantity of sulphuric acid. 

Yield: 59.3% of theory, 
10 M.p.: 180-185Xdecomposlttonat207-210X 

Calcu lated C 61 .26 H 7.28 N 5.95 S 3.40 

Fou nd : C 61 .28 H 6.99 N 6. 1 0 S 3.23 
ExampieA 

Tablets containing 6 mg of 4-1(1 -(2- piparidino - 
1 5 phenyl) - 7 - butyl) -aminocarbonylnnethyi]- benzoic 
add 

Composition: 
1 tablet contains: 

Active substance (1) 5.0 mg 

20 Cornstarch (2) 62.0 mg 

Lactose (3) 48.0 mg 

Polyvinylpyrrolidone {4) 4.0 mg 

Magnesium stearate (5) 1.0 mg 



25 



120.0 mg 



Method of preparation: 
1 , 2,3 and 4 are mixed together and moistened with 
30 water. The moist mixture is pressed through a screen 

with a mesh width of 1 .5 mm and dried at about 45*^. 

The dry granulate is passed through la screen with a 

mesh width of 1 .0 mm and mixed with 5. Thefinished 

mixture is compressed In a tablet press, using 
35 punches 7 mm in diameter provided with a dividing 

slot, to form tablets. 

Weight of tablet: 120 mg 

Examples 

Coated tablets containing 2,5 mg of 4 -[11-12 
40 piperidino - phenyl) - 7 - butyl) - aminocarbony- 
ImethyU - benzoic acid 
1 tablet core contains: 

Active substance (1) 2.5 mg 

Potato starch (2) 44.0 mg 

45 Lactose (3) 30,0 mg 

Polyvinylpyrrolidone (4) 3.0 mg 

Magnesium stearate (5) 0.5 mg- 



80.0 mg 

50 Method of preparation : 

1 , 2, 3 and 4 are thoroughly mixed and moistened 
with water. The moist mass is passed through a 
screen with a mesh width of 1 mm, then dried at 45°C 
and the granulate is again passed through the same 

55 screen. After the addition of 5, convex tablet cores 6 
mm in diameter are produced in a tablet-making 
machine by compression. The tablet cores thus 
produced are coated in known manner with a coating 
consisting essentially of sugar and talc. The finished 

60 coated tablets are polished with wax. 
Weight of coated tablet: 120 mg 
Example C 

Tablets containing 10 mg of 4 -[(1-(2- piperidino - 
phenyl) - 7 - butyl) - aminocarbonylmethyl] - benzoic 
65 * acid 



70 



Composition: 
1 tablet contains: 
Active substance 
Powdered lactose 
Corn starch 
Polyvinylpyrrolidone 
Magnesium stearate 



10.0 mg 
70.0 mg 
31.0 mg 
8.0 mg 
1.0 mg 



120.0 mg 

75 Method of preparation 

A mixture of the active substance, lactose and com 
starch is moistened with a 20% solution of polyvinyl 
pyrrolidone in water. The moist mass is granulated 
through a screen with a mesh width of 1 .6mm and 

80 then dried at 45°C. The dried granulate is rubbed 
through a screen with a mesh size of 1 mm and 
homogeneously mixed with magnesium stearate. 
Weight of tablet: 120 mg 
Punch: 7 mm diameter with dividing slot. 

85 Example D 

Coated tablets containing 5 mg of 4 -1(1-12' 
piperidino - phenyl) - 7 - butyl) - aminocarbony- 
Imeth yl] - benzoic acid 
1 tablet core contains: 

90 Active substance 5.0 mg 

Secondary calcium phosphate 70.0 mg 

Com starch 50.0 mg 

Polyvinylpyrrolidone 4.0 mg 

Magnesium stearate 1 .0 mg 

95 

130.0 mg 

Method of preparation 

A mixture of active substance, calcium phosphate 
and corn starch is moistened with a 1 5% solution of 

100 polyvinylpyrrolidone in water. The moist mass is 
passed through a screen with a mesh size of 1 mm, 
then dried at45*'C and passed through the same 
screen again. After the specified amount of magne- 
sium stearate has been added, tablet cores are 

105 compressed from the mixture. 
Weight of core: 130 mg 
Punch: 7 mm in diameter . 

A coating of sugar and talc is applied to the tablet 
cores thus produced in known manner. The finished 

1 1 0 coated tablets are polished with wax. 
Weight of coated tablet: 180 mg 
CLAIMS 

1 . Compounds of general formula I 



<x. 



A - NH . CO - CH^ (I) 



[wherein 

115 A represents a group of formula 

I B 

- CH - or - C - 

[wherein R4 represents an alkyi group containing 1 to 
3 carbon atoms optionally substituted by an alkoxy 
group containing 1 to 3 carbon atoms or by a phenyl 
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group; an alkyl group containing 4 to 7 carbon atoms; 
an alkenyl group containing 3 to 5 carbon atoms; a 
cyano or alkylenelminocarbonyl group containing 4 
to 6 carbon atoms in the afkylene moiety; an 
5 aminocarbonyl group optionally mono- or disubsti- 
tuted by alkylor phenylalkyi groups each having 1 to 
3 carbon atoms in the alky! moiety (the substituents in 
the case of disubstitution being the same or diffe- 
rent); an aryl group containing 6 or 1 0 carbon atoms 

10 optionally mono-ordtsubstituted by halogen atoms^ 
or by alkyl, hydroxy, atkoxy, phenytalkoxy, alkylsul- 
* phenyl, alkylsulphinyl and/or alkylsulphonyl groups, 
the substituents in the case of disubslkution being 
thesameordifferentand each alkyl moiety contain- 

15 ing 1 to 3 carbon atoms; or a heteroaryl group 
containing 4, 5, 8 or 9 carbon atoms and 1 or 2 
nitrogen atoms; 

Rs and Re, which may be the same or different, 
represent hydrogen atoms or alkyl groups containing 

20 1 to 5 carbon atoms, or R5 and Re together with the 
carbon atom between them represent a phenylalky- 
lidene group containing 1 to 4 carbon atoms In the 
alkylidene moiety]; 
Ri representsan unbranchedalkyleneimino group 

25 containing 4 to 9 carbon atoms optionally mono- or 
disubstituted by alkyl groups containing 1 to 3 carbon 
atoms (which in the case of disubstitution may be the 
sameor different); or a dialkylamino group contain- 
ing 1 to 5 carbon atoms in each alkyl component 

30 R2 represents a hydrogen, fluonne, chlorine, bro- 
mine or iodine atom, or a hydroxy, trifluoromethyl, 
nitro, amino, piperidino, alkyl, a!koxy,alkYlsu!pheny1, 
alkylsulphinyl, alkylsulphonyl, phenylalkoxy, alka- 
noyloxy, alkanoylamino, alkylamino or dialkylamino 

35 group wherelnthealkyi component may contain 1 to 
3 carbon atoms !n each case, 

R3 represents an alkyl group containing 1 to 3 
carbon atoms or a hydrogen or halogen atom, and 
W represents a carboxy group or an alkoxycarbonyl 

40 group containing a total of 2 to 6 carbon atoms 
(wherein the alkyl component may optionally be 
substituted by a phenyl groupandoptionally,atany 
carbon atom exceptthe a-carbon atom, by one or two 
hydroxygroupsor byan alkoxy, alkanoyloxy,dialky- 

45 lamino,alkyleneimino or pyridinecarbonyloxy group, 
each alkyl component containing 1 to 3 carbon atoms 
and thealkyleneimino group containing 4 to 6 carbon 
atoms); an alkenyloxycarbonyl group containing a 
total of 4 to 6 carbon atoms, an alkyl group containing 

50 1 to 3 carbon atoms; or a hydroxymethyl, formyl, 
cyano, aminocarbonyl, carboxy methyl, 2 - carboxy- 
ethyl, 2- carboxyethenyl, 2,2 - bis - (carboxy) - ethyl, 
alkoxycarbonyl - methyl, 2 - alkoxycarbonyl - ethyl, 2 - 
alkoxycarbonyl -ethenyl or2,2 - bis- (alkoxycarbonyl) 

55 - ethyl group (each alkoxy group containing from 1 to 
3 carbon atoms)] 

and tautomers thereof and optical enantiomers 
theeof and salts of the aforementioned compounds. 
2. Saltsof compounds of genera! formula I as 

60 defined in claim 1 and tautomers thereof, and optical 
enantiomers thereof, formed with hydrochloric, hyd- 
robromic, sulphuric, phosphoric, lactic, citric, tartaric, 
succinic, malelcorfumaric acid or with sodium 
hydroxide, potassium hydroxide, cydohexylamine, 

65 ethanolamlne,dethanolamine,triethanolamineor 



ethylenediamine. 

3. Physlologicailycompatible salts of compounds 
of general formula I as defined in claim 1 and 
tautomers thereof, and optical enaniomers thereof. 
70 4. Compounds as claimed in claim 1, wherein A 
represents a group of formula 



- CH - or — C - 

wherein R4 represents an alkyl group containing 1 to 3 
carbon atoms substituted by an alkoxy group con- 
taining 1 to 3 carbon atoms or by a phenyl group; an 

75 n-propyl group; an alkyl group containing 4 to 6 
carbon atoms; an alkenyl group containing 3 to 5 
carbon atoms; a cyano or aminocarbonyl group; an 
aryl g roup containing 6 or 1 0 carbon atoms mono- or 
disubstituted by halogen atoms, or by alkyl, hydroxy, 

80 alkoxy, phenylalkoxy and/or alkylsutphenyl groups, 
whilst the substitutents may be the same or different 
and each alkyl component may contain from 1 to 3 
carbon atoms; or a naphthyl, pyridyl, qurnolyl or 
isoquinolyl group; 

85 R5 and Re togeth er with the carbon atom between 
them represent an alkylidene group containing 3 to 9 
carbon atomsoraphenylalkylidenegroup containing 

1 to 3 carbon atoms In the alkylidene moiety; 

Ri representsan unbranched alkyleneimino group 

90 containing 4to 8 carbon atoms or a piperidino group 
mono-ordisubstituted by alkyl groups each having 1 
to 3 carbon atoms; 

R2 representee hydrogen, fluorine, chlorine or 
bromine atom ore nitro, alkyl oralkoxy group each 

95 having 1 to 3 carbon atoms; or (If R5 and Re are as 
hereinbefore defined or R4 represents an alkyl group 
containing 1 to 3 carbon atoms substituted byan 
alkoxy group containing 1 to 3 carbon atoms or by a 
phenyl group, an n-propyl group, an alkyl group 

100 containing 4to 6 carbon atoms, an alkenyl group 
containing 3to 5 carbon atoms, ora nitrile or 
aminocarbonyl group) R2 may also represent an 
iodine atom or a hydroxy or amino group; 
R3 represents a hydrogen or chlorine atom; and 

105 W represents a methyl, hydroxymethyl,formyl, 
cyano, carboxy, carboxymethyl, 2 - carboxy - ethyl or 

2 - carboxy- ethenyl group; an alkoxycarbonyl group 
containing a total of 2 to 5 carbon atoms in which the 
alkyl component may be substituted at any carbon 

110 atom exceptthe a-carbon atom by 1 or 2 hydroxy 
groups or by an alkoxy group containing 1 to 3 carbon 
atoms or by a pyridinecarbonyl-oxy group; or an 
alkoxycarbonyl-methyl,2-alkoxycarbonyl -ethyl or2 . 
- alkoxycarbonyl - ethenyl group, wherein each 

115 alkoxy group may contain from 1 to 3 carbon atoms; 
and 

4 - [N - (6 - ch loro - a - phenyl - 2 - piperidino - benzyl ) - 
aminocarbonylmethyl] - benzoic acid and C1.3 alkyl 
esters thereof, 
1 20 4- [N - (a - phenyl -2- piperidino - benzyl) - 

aminocarbonylmethyl] - cinnamic acid and C,.3 alkyl 
esters thereof; 

3 - [4 - [(N - (a - phenyl - 2 - piperidino - benzyl) - 
aminocarbonylmethyl]phenyl]- propionic acid and 

125 C|.3alkyl esters thereof. 
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4 - [N - (4 - chloro - a - phenyl - 2 - piperidino - benzyl) - 
aminocarbonyinnethyl] - benzoic acid and Ci^allcy! 
esters thereof, 

4- IN - (3 - chloro - a - phenyl - 2 - piperidino - benzyl) - 
5 aminocarbonyinnethyl] - benzoic acid and alkyl 
^ters thereof, 

4 - [N - (6 - methyl - a - phenyl - 2 - piperidino - benzyl ) - 
aminocarbonylmethyl] - benzoic acid and C1.3 alkyl 
^ers thereof, 
10 4 - [N - (4 - methyl - a - phenyl - 2 - piperidino - benzyl ) - 
aminocarbonylmethyl] - benzoic acid and alky! 
esters thereof, 

4 - IN - (2 - (2 - methyl - piperidino) - a - phenyl - benzyl) 
-aminocarbonylmethyli - benzoic acid and alkyl 
15 esters thereof 

4- IN - (2 - (3 - methyl - piperidino) - a - phenyl - benzyl) 
-aminocarbonyl • methyl] - benzoic acid and C1.3 alkyl 
esters thereof 

4 - IN - (a - phenyl - 2 - piperidino - benzyl) - 
20 aminocarbonyl - methylbenzaldehyde, 

4 - 1(1 - (4 - fluoro - 2 - piperidino - phenyl) - ethyl ) - 
aminocarbonyl - methyl] - benzoic acid and Cv3 allcyl 
esters thereof 

4- [(1 - (3 - diloro - 2 - piperidino - phenyl) - ethyl) - 
25 aminocarbonyl - methyl] - benzoic acid and alkyl 
esters thereof and 

4- 1(1 - (3 - methyl -2- piperidino - phenyl) - ethyl) - 
aminocarbonyl - methyl] - benzoic acid and Ci^ alkyl 
esters thereof, and tautomers and optical enantiom- 
30 ers of the above-named compounds and salts 
thereof. 

5. Compounds as claimed in claim 1, wherein: 
A represents a group of formula 

I II 

- CH - or - C - 

Wherein R4 represents an alkyl group containing 1 to 3 
35 carbon atoms substituted by a methoxy or phenyl 

group; an n-propyl, cyano or aminocarbonyl group; 

an alkyl group containing 4 to 6 carbon atoms, an 

alkenyl group containing 3 to 5 carbon atoms; a 

phenyl g roup substituted by a fluorine, chlorine or 
40 bromine atom or by a methyl, hydroxy, methoxy, 

benzyloxy or methylsulphenyl group; or a pyridyl 

group; 

R5 and Re together with the carbon atom between 
them represent an alkylidene group containing 3 to 9 

45 carbon atoms or a phenylalkylidene group containing 
1 to 3 carbon atoms in the alkylidene moiety, 

Ri represents an unbranchedalkyleneimino group 
containing 4 to 8 carbon atoms or a piperidino group 
mono- or disubstituted by methyl groups, 

50 R2 represents a hydrogen, fluorine, chlorine or 
bromine atom or a methyl or methoxy group; or, if R5 
and Re are as hereinbefore defined or R4 represents 
an alkyl group containing 1 to 3 carbon atoms 
substituted by a methoxy or phenyl group, an 

55 n-propyl, nitrile or aminocarbonyl group, an alkyl 
group containing 4 to 6 carbon atoms or an alkenyl 
group containing 3 to 5 carbon atoms, R2 may also 
represent an iodine atom or a hydroxy or amino 
* group; 



60 R3 represents a hydrogen or chlorine atom; and 
W represents a methyl, hydroxy methyl, formyl, 
cyano, carboxy, carboxy-methyl, 2 - carboxy - ethyl or 
2-carboxy-ethenylgroup; an alkoxycarbonyl group 
containing atotal of 2 to 5 carbon atoms wherein the 
65 alkyl component may be substituted at any carbon 
atom except the a-carbon atom by one or two 
hydroxy groups, by an alkoxy group containing 1 to 3 
carbon atoms or by a pyridinecarbonyloxy group; or 
an alkoxycarbonyl - methyl, 2 - alkoxycarisonyl - ethyl 
70 or 2 - alkoxycarbonyl - ethenyl group, wherein each 
alkoxy group may contain from 1 to 3 carbon atoms, 
and 

4 - IN - (6 - chloro - a - phenyl - 2 - piperidino - benzyl ) - 
aminocarbonylmethyl] - benzoic acid and Ci _g alkyl 
75 esters thereof, 

4- IN - (a - phenyl - 2 - piperdino - benzyl) - 
aminocarbonylmethyl] -cinnamic acid and C1-3 alkyl 
esters thereof 

3 - 14 - [{N - (a - phenyl - 2 - piperidino - benzyl) - 

80 aminocarbonylmethyl] • phenyl] - propionic acid and 
C1-3 alkyl esters thereof 

4 . [M . (4 . chloro - a - phenyl - 2 - piperidino - benzyl) - 
aminocarbonylmethyl] - benzoic acid and Ci_3 alkyl 
esters thereof, 

85 4 - [N - (3 - chloro - a - phenyl - 2 - pi peridino - benzyl ) - 
aminocarbonylmethyl] - benzoic acid and C1-3 alkyl 
esters thereof, 

4 - IN - (6 - methyl - a - phenyl - 2 - piperidino - benzyl) - 
aminocarbonylmethyl] - benzoic acid and C1-3 alkyl 
90 estersthereof 

4 - IN - (4 - methyl - a - phenyl - 2 - piperidino - benzyl) - 
aminocarbonylmethyl] - benzoic acid and C1-3 alkyl 
estersthereof 

4-IN-{2-{2- methyl - piperidino) - a - phenyl - benzyl ) 
95 - aminocarbonylmethyl] - benzoic acid and Ci -3 
alkyl estersthereof 

4 - IN - (2 - {3 - methyl - piperidino) - a - phenyl - benzyl ) 
- aminocarbonylmethyl] - benzoic acid and the alkyl 
esters with 1 to 3 carbon atoms, 

1 00 4- IN - (a - phenyl - 2 - piperidino - benzyl) - 
aminocarbonylmethyl] - benzaldehyde, 
4 - 1(1 - (4 -fluoro - 2 - piperidino - phenyl) - ethyl) - 
aminocarbonylmethyl] - benzoic acid and C1-3 alkyl 
estersthereof 

1 05 4 - 1(1 - (3 - chloro - 2 - piperidino - phenyl) - ethyl) - 
aminocarbonylmethyl] • benzoic acid and Ci —3 alkyl 
esters thereof and 

4 - [(1 - (3 - methyl - 2 - piperidino - phenyl) - ethyl) - 
aminocarbonylmethyl] - benzoic acid and C1.3 alkyl 
110 estersthereof and tautomers and optical enantiom- 
ers of the above-named compounds and salts 
thereof. 

6. Compounds as claimed in claim 5, wherein 

W represents a carboxy group or an alkoxycarbonyl 
115 group containing a total of 2 to 5 carbon atoms in 

which the alkyl component may be substituted at any 
carbon atom except the a-carbon atom by one or two 
hydroxy groups. 

7. Compounds as claimed in claim 5 wherein W 
1 20 represents a carboxy g roup or an alkoxycarbonyl 

group containing a total of 2 to 5 carbon atoms. 

8. Compoundsasclaimed in claim 1, wherein 
A represents a group of formula 
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- CH - 



Wherein R4 represents an n-propyl group, an aDcyt 
group containing 4to 5 carbon atoms, a phenyl group 
substituted by a methyl group or by a fluorine or 
chlorine atom, or a pyridyl group; 
5 Rsand Re tog ether with the carbon atom between 
them represent an allcytidene group containing 3 to 5 
carbon atoms or a phenylakylidene group containing 
1 to 3 carbon atoms In the alkylidene part; 

Ri represents a piperidino group optionally substi- 
10 tuted by one or two methyl groups; 

R2 represents a hydrogen, fluorine or chlorine atom 
or a methyl or methoxy group; 

R3 represents a hydrogen atom; and 

W represents a carboxy grouporan alkoxycarbonyl 
1 5 group containing a total of 2 to 4 carbon atoms. 

9. Compounds as claimed in claim 8, wherein 

A represents a group of formula 



I' 

CH - 



»5 *6 



- C - 



wherein R4 represents an n-propyl group or an alkyi 
groupcontaining 4to 5 carbon atoms and Reand Rs 
20 together with the carbon atom between them repre- 
sent an alkylidene group containing 3 to 5 carbon 
atoms or a phenylalkylidene group containing 1 to 3 
carbon atoms in the alkylidene part. 

10. 4 - [N - (6- Chloro - a - phenyl - 2 - piperidino - 
25 benzyl) - aminocarbonyl - methyl] - benzoic acid and 

Ci-3alkyl esters thereof. 

11. 4 - [N - (a - Phenyl - 2 - piperidino - benzyl) - 
amlnocarbonylmethyll-clnnamicacidandCi-aalkyl 
esters thereof. 

30 1 2. 3 - [4- [(N - {a - Phenyl - 2 - piperidino - benzyl) - 
aminocarbonylmethyll - phenyl] - propionic acid and 
Ci-salkyI esters thereof. 

13- 4 - [N - (4 - Chloro - a - phenyl - 2 - piperidino - 
benzyl) - aminocarbonyl - methyl - benzoic acid and 

35 Ci-aalkyl esters thereof. 

14. 4- [N - (3 - Chloro - a - phenyl - 2 - piperidino - 
benzyl) - aminocarbonyl - methyl] - benzoic acid and 
Ci-3alkyl esters thereof. 

15. 4 - IN - (6 - Methyl - a - phenyl - 2 - piperidino - 
40 benzyl) - aminocarbonyl - methyl] - benzoic acid and 

Ci-salkyI esters thereof. 

16. 4 - [N - (4- Methyl - a - phenyl - 2 - piperidino - 
benzyl) - aminocarbonyl - methyl] - benzoic acid and 
Ci-3 alkyI esters thereof. 

45 17. 4 - IN - (2 - (2 - Methyl - piperidino) - a - phenyl - 
benzyl) - aminocarbonyl - methyl] - benzoic acid and 
C,-3 alkyI esters thereof. 

18. 4 - [N - (2 - (3 - Methyl - piperidino) - a - phenyl - 
benzyl)- aminocarbonyl - methyl] - benzoic add and 

50 Cn-salkyI esters thereof. 

19. 4 - IN - (a - Phenyl - 2 - piperidino - benzyl) - 
aminocarbonylmethyl • benzaldehyde. 

20. 4 - 1(1 - (4 - Fluoro - 2 - piperidino - phenyl) - 
ethyl) - aminocarbonyl - methyl] - benzoic acid and 



55 Ci -3 alkyI esters thereof. 

21 . 4- 1(1 - (3 - Chloro - 2 - piperidino - phenyl) - 
ethyl) - aminocarbonyl - methyl] - benzoic acid and 
Ci-3alkyl esters thereof. 

22. 4- 1(1 - (3 - Methyl - 2 - piperidino - phenyl) - 
60 ethyl) - aminocarbonyl - methyl] - benzoic add and 

Ci-3alkyl esters thereof. 

23. 4 - IN - (6 - Chloro - a - phenyl - 2 - piperidino - 
benzyl) - aminocarbonyl - methyl] - benzoic acfd and 
Ci -3 alkyI esters thereof. 

65 24. 4 - IN - (a - Phenyl - 2 - piperidino - benzyl) - 
aminocarbonyl - methyl] - cinnamic acid and C1-3 
alkyI esters thereof. 

25. 3 - 14 - I(N - (a- Phenyl - 2 - piperidino - benzyl) - 
aminocarbonylmethyl] - phenyl] - propionic acid and 

^0 Ci -3 a Iky I esters thereof. 

26. 4 - IN - (6 - Chloro - a - phenyl - 2 - piperidino - 
benzyl) - aminocarbonylmethyl] - benzoic acid and 
Ci_3 alkyl esters thereof. 

27. 4 - IN - la- (4- Fluoro - phenyl) - 2 - piperidino - 
benzyl] - aminocarbonylmethyl] - benzoic acid and 
Ci -3 alkyl esters thereof. 

28. 4 - IN - (4 - Methyl - a - phenyl - 2 - piperidino - 
benzyl) - aminocarbonylmethyl] - benzoic acid and 
Ci -3 alkyl esters thereof. 

80 29. 4 - 1(1 - (2 - Piperidino - phenyl) - 1 - butyl) - 
aminocarbonylmethyl] - benzoic acid and C-i^salkyl 
esters thereof. 

30. 4 -[{1- (2 -Piperidino- phenyl) -1 buten-1 -yl) 
- aminocarbonylmethyl] - benzoic acid and Ci^ alkyl. 

8^ estersthereof. 

31 . 4 - 1( 1 - (2 - Piperidino - phenyl) - 1 - penty I) - 
aminocarbonylmethyl] -benzoic add and C^ .3 alkyl 
estersthereof. 

32. Tautomers and optical enantiomers of com- 
^0 pounds as claimed in any one of claims 10 to 31 , and 

salts thereof. 

33. Enantiomers and salts of compounds as 
claimed in any one of claims 23 to 31. 

34. Compounds as claimed In claim 1 wherein 
^5 A represents a group of formula 



wherein R4 represents an aryl group containing 6 or 
1 0 carbon atoms mono- or di-substituted by halogen 
atoms, or by alkyl, hydroxy, alkoxy, phenylalkoxy, 
alkylsulphenylr alkylsulphlnyl and/or alkylsulphonyl 

100 g roups, whilst the substituents in the case of disub- 
stitution may be the same or different and each alkyl 
moiety may contain from 1 to 3 carbon atoms; or a 
heteroaryl group containing 8 or 9 carbon atoms 
and 1 or 2 nitrogen atoms; 

1 05 ^1 represents an unbranched alkylenemino group 
containing 4 to 6 carbon atoms optionally substituted 
by one or two alkyl groups each containing 1 to 3 
carbon atoms; an octahydroazocino, octahydro - 1H - 
azoninoordecahydroazecinogroup;oradialkylami- 

1 10 no group containing 1 to 5 carbon atoms in each alkyl 
component; 

R3 represents a hydrogen or halogen atom ; 
W represents a carboxy, formyl, hydroxy methyl, 
cyano, aminocarbonyl, 2-carboxyethenyl, 2-carboxy- 
115 ethyl, or 2,2 - bis - (carboxy) - ethyl group, an 
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alkoxycarbonyl group containing a total of 2 to 5 
carbon atoms, an ethenyl group monosubstttuted at 
the2-position by an alkoxycarbonyl group or an ethyl 
group mono- or di-substrtuted atthe2-positionby 
5 alkoxycarbonyl groups (wherein each alkoxycar- 
bonyl group may contain from 2 to 4 carbon atoms in 
total); and 

R2 represents a fluorine or bromine atom, a chlorine 
atom in the 3% 4- or 6-po8ftion ( relative to the 
10 substituent A), a nitro group or an alkyi or alkoxy 
group containing 1 to 3 carbon atoms; or (when 
either: 

Ri represents an unbranchedalkyleneimino group 
substituted byoneortwoalkylgroups; an octahy- 

15 droazocino, octahydro - 1 H - azonino or decahyd- 
roazecino group, or a dtalkylamino group; and/or 
R4 represents an aryl group mono- or d!-substituted 
by halogen atoms or by alkyl, hydroxy, alkoxy, 
phenylalkoxy, alkylsutfenyl, alkylsulfinyl and/or alkyl- 

20 sulfonylgroups; a naphthyl group; ora heteroaryl 
group containing 4, 6, 8 or 9 carbon atoms and 1 or 2 
nitrogen atoms; and/or 

W represents a hydroxymethyl, formyl, cyano, ami- 
nocarbonyl, 2-carboxyethenyl, 2-carboxyethyl or 2,2 - 

25 bis - (carboxy) - ethyl group; an ethenyl group 
substituted atthe2-position by an alkoxycarbonyl 
group or an ethyl group mono- or di-substituted at the 
2-posrtIon by alkoxycarbonyl groups; and/or 
R3 represents a halogen atom), 

30 R2 may also represent a hydrogen atom ora chlorine 
atom atthe5-position. 

35. Compoundsasclaimed In claim 1, wherein 
A represents a group of formula 

I or C 



wherein R4 represents an alkyI group containing 1 

35 toScarbon atoms optionally substituted by an alkoxy 
group containing 1 to 3 carbon atoms or by a phenyl 
group; an alkyI group containing 4to 6 carbon atoms; 
an alkenyi groups containing 3 to 5 carbon atoms; a 
cyano or alkyleneimino group containing 4to 6 

40 carbon atoms In the alkylene moiety; oranaminocar- 
bonyl group optionally mono-disubstttuted by alkyI 
orphenylalkyi groups each having 1 to 3 carbon 
atoms in the alkyI moiety; 
Rsand Re, which may be the same or different 

45 represent hydrogen atoms or alkyI groups containing 
1 to 5 carbon atoms; or R5 and Re tog ether with the 
carbon atom between them represent a phenylalky- 
lidene group containing 1 to 3 carbon atoms In the 
alkylidene moiety; 

50 Ri represents an un branched alkyleneimino group 
containing 4to 8 carbon atoms ora piperidinogroup 
mono-ordisubstituted by alkyI groups containing 1 
to 3 carbon atoms; 

R2 represents a hydrogen, flourine, chlorine, bromine 
55 or iodine atom, an alkyI or aikoxy group wherein the 

a Iky I component may contain 1 to 3 carbon atoms; or 

a hydroxy, nitro, amino or piperidino group; 

R3 represents a hydrogen, fluorine, chlorine or 

bromine atom; and 
60 W represents a carboxy group or an alkoxycarbonyl 



group containing a total of 2 to 5 carbon atoms, or an 
alkyI group containing 1 to 3 carbon atoms. 

36. Compounds as claimed in claim 1 as herein 
specifically described. 
65 37. Compounds as claimed in claim 1 as herein 
* specifically described in any of Examples 1 to 51 . 

38. Compounds as claimed in claim 34 as herein 
specifically described in any of Examples 1 to 14. 

39. Compounds as claimed in claim 35 as herein 
70 specifically described as In any of Examples 22, 27, 

38, 48 and 49. 

40. Compounds as claimed in any preceding 
daim for use in a method of treatment of diabetes 
mellrtus and disorders of the intermisdiate metabol- 

75 ism or the cardiac circulatory system. 

41. A process for the preparation of compounds 
as claimed in claim 1, which comprises reacting a 
com pound of general formula II 




(wherein A, Ri and R2 are defined as In claim 1 or. If A 
80 representsoneofthevinylidenegroupsmentioned in 
claim 1,thetautomersthereof ora lithium or 
magnesium halide complex thereof) with a com- 
pound of general formula 111 




(III) 



(wherein 

85 R3 is defined as in claim 1 and 

W has the meanings given f or W in claim 1 or 
represents a carboxy group protected bya protecting 
group) orwith a reactive derivative thereof optionally 
formed in the reaction mixture and, if necessary, 

90 subsequently cleaving any protecting group used. 
42. A process as claimed in claim 41 , wherein the 
reactive derivative of the compound of general 
formula 111 is an ester, thioester, halide, anhydride or 
imidazolide thereof. 

95 43. A process as claimed in claim 41 or claim 42 
whereinthe subsequent cleaving of the protecting 
group of W, if present. Is effected by hydrolysis, 
thermolysis or hydrogenolysis. 

44. A process as claimed in claim 43 wherein the 
100 hydrolytic cleaving is effected in the presence of an 

acidorof a base. 

45. Aprocessasclaimedinanyof c!aims41 to 44 
whereinthe reaction is effected In the presence of a 
solvent. 

105 46. Aprocessasclaimedinanyoneof claims 41 to 
45 wherein the reaction is effected in the presence of 
an acid-activating or dehydrating agent 

47. A process as claimed in anyone of claims 41 to 
45 wherein the reaction is effected in the presence of 

110 an amine^ctivating agent 

48. A process as claimed inanyoneof claims41 to 
47 wherein the reaction is effected in the presence of 
an inorganic or terUary organic base. 
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49. A process as claimed in any one of claims41 to 

48 wherein water formed during the reaction is 
removed by azeotropic distillation or by the use of a 
drying agent. 

5 50. A process as claimed in any one of claims41 to 

49 wherein the reaction is effected attemperatures of 
from -25and250°C. 

51. A process as claimed in anyone of claims 41 to 

50 wherein asolvent is present andthe reaction is 

10 effected attemperaturesoffrom-IOXto the boiling 
temperature of the solvent 

52. A process for the preparation of compounds 
as claimed in claim 1 wherein W repre^nts a 
carboxy^carboxymethyl, 2-carboxyethylor2-car- 

1 5 boxyethenyl group, which comprises subjecting a 
compound of general formula IV 




1 R 

5 



(wherein Ri to R3 and A are as defined in claim 1 and B 
represents a group which can be converted into a 
carboxy^carboxymethyl, 2-carboxy-ethyi or 2-car- 

20 boxy-ethenyl group by hydrolysis^ thermolysis or 
hydrogenolysis) to hydrolysis, thermolysis or hyd- 
rogenolysis. 

53. A process as claimed in claim 52 wherein the 
group B in the compound of general formula IV 

25 represents a functional derivative (if hydrolysis is 
desired), an ester (if thermolysis is desired) or an 
aralkyi ester (if hydrogenolysis is desired) of a 
carfooxy, carboxymethyl, 2-carboxyethyl or 2- car- 
boxyethenyl group. 

30 54. A process as claimed in claim 53 wherein the 
functional derivative is an unsubstituted or substi- 
tuted amide, nitrile, ester, thiolester, orthoester, 
imino ether, amidine or anhydride or a malonic ester - 
(1)-yl/tetrazolyl oroptionally substituted 1,3-oxazol 

35 - 2 - yl or 1 ,3 - oxazolin - 2 - yl group, the ester is a 

tertiary alkyi ester or the aralkyi ester is a benzyl ester. 
55. A process as claimed in anyone of claims 52 to 

54, wherein the reaction is effected in the presence of 
a solvent 

40 56. A process as claimed in any one of claims 52 to 

55, wherein the hydrolysis or thermolysis is effected 
in the presence of an acid or a base. 

57. A process as claimed in any one of claims 52 to 
55 wherein B in the compound of general formula IV 

45 represents a cyano or aminocarbonyl group and the 
reaction is effected using a nitrite In the presence of 
an acid. 

58. A process as claimed In claim 57 wherein the 
nitrite is sodium nitrite and the acid used is sulphuric 

50 acid. 

59. A process as claimed in anyone of claims 52 to 
58 wherein the reaction is effected attemperatures of 
from-10to120°C. 

60. A process as claimed in any one of claims 52 to 
55 59 wherein the reaction is effected attemperature of 

from ambient temperature to the boiling temperature 
of the reaction mixture. 

61. A process forthe preparation of compounds 



as claimed in claim 1 wherein A represents a group of 
60 formula 

wherein R4' has the meanings given for R4 In clai ms 1 
with the exception of an alkenyl group and a cyano 
group, 

which comprises reduction of a compound of 
6S general formula V 




wherein 

Ri to R3 and Ware defined as in claim 1 and 
D represents a group of formula 



N — 

I 

B 

wherein R4" has the meanings given hereinbefore for 
70 R4# with the exception of a cyano group and Rb' and 
Re' together with the carbon atoms between them 
representan alkylidene group containing 1 to 7 
carbon atoms or a phenylalkylidene group containing 
1 to 3 carbon atoms in the alkylidene moiety. 
75 62. Aprocessasdaimed in claim 61, wherein the 
reduction is carried out with hydrogen In the pre- 
sence of a hydrogenation catalyst 

63. A process as claimed in claim 62 wherein a 
hydrogen pressure of 1 to 5 bar is used. 
80 64. A process as claimed in any one of claims 61 to 

63 wherein the reduction is carried out in a solvent 
65. A process as claimed in any one of claims 61 to 

64 wherein the reduction is carried out at a tempera- 
ture of from 0 to 100X. 

85 66. A process as claimed in claim 65, wherein the 
tern peratu re is from 20 to 50*^0. 

67. A processfor the preparation of compounds 
as claimed in claim 1 wherein A represents a group of 
formula 




90 wherein R4" hasthe meanings given hereinbefore for 
R4,with the exception of a cyano group; which 
comprises reacting a compound of generalformula Vi 




(VI) 




35 



(wherein 

R4" represents R4 as defined in claim 1 with the 
exception of a cyano group and Ri and R2 are defined 
in claim 1 ) with a compound of general formula VII 




{VII) 



5 wherein R3 and W are defined as in claim 1 . 

68. A process as claimed In claim 67, wherein the 
reacA'on is effected in the presence of a strong acid. 

69. A process as ciaimed in claim 67 or claim 68, 
wherein the reaction is effected in the presence of 

10 sulphuric acid. 

70. A process as claimed in any one of claims 67 to 
69^ wherein the reaction is effected in the presence of 
a solvent. 

71. A process as claimed in any one of claims 67 to 
1 5 70 wherein the reaction is effected at temperatures of 

from Oto 150*^0. 

72. A process as claimed Fn claim 71 wherein the 
temperatures are from 20to 100**C. 

73. A processforthe preparation of compounds 
20 asclaimed in claim 1 wherein R2 represents a 

hydrogen atom, which comprises dehalogenating a 
compound of general formula VIII 




wherein Ri, R3, A and W are as defined in claim 1 and 
Hal represents a fluorine, chlorine, bromine or iodine 
25 atom, 

74. A process as claimed in claim 73 wherein the 
dehalogenation is effected with hydrogen in the 
presence of a hydrogenation catalyst. 

75. A process as claimed in claim 73 or claim 74 
30 wherein the dehalogenation is effected in a solvent. 

76. A process as claimed in any one of claims 73 to 
75, wherein the dehalogenation is effected at temper- 
atures of between 0 to 1 0OX and under a hydrogen 
pressure of from 1 to 5 bar. 

35 77. A process for the preparation of compounds 
asclaimed in claim 1 wherein A represents a group of 
formula 




wherein R4 represents an alkyleneiminocarbonyl 
group containing 4to 6 carbon atoms in the alkylene 
40 ring or an aminocarbonyl group optionally mono- or 
di-substituted by alkyl or phenylallcyl groups each 
having 1 to 3 carbon atoms in the alkyl moiety, which 
comprises reacting a compound of general formula 
IX 
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COQH 




45 (wherein Ri,R2 and R3 are as defined in claim 1 and 
W" represents Was defined in claim 1 with the 
exception of a carboxy group) with an amine of 
general formula X 

« — R7 (X) 

wherein 

R7 represents an alkyleneimino group containing 4 
50 to 6 carbon atoms or an amino group optionally 
mono-ordi-substttuted by alkyl or phenylalkyi 
groups each containing 1 to 3 carbon atoms in ^e 
alkyl moiety. 

78. A process as claimed in claim 77, wherein the 
55 reaction is effected in the presence of an acid- 
activating ordehydrating agent. 

79. A process as claimed in claim 77 or claim 78, 
wherein the reaction is effected in the presence of an 
inorganic or tertiary organic base. 

60 80. A process as claimed in any one of claims 77 to 
79, wherein the reaction is effected in the presence of 
an amine-activating agent. 

81. A process as claimed in anyone of claims 77 to 
80 wherein the reaction is effected In the presence of 

65 a solvent 

82. A process as claimed in any one of claims 77 to 
81 , wherein the reaction is effected at temperatures of 
from -25*'Cto25X. 

83. A process as claimed in anyone of claims 77 to 
70 82 wherein the reaction is effected In the presence of 

a solvent and at temperatu res of from - 1 0°C to the 
boiling temperature of the solvent. 

84. A process for the preparation of compounds 
as claimed in claim 1 wherein A represents a group of 

75 formula 




wherein R4 is as defined in claim 1 and W represents a 
carboxy group, which comprises oxidising a com- 
pound of general formula XI 




wherein 

Ri to R4are defined as in claim 1 and 

E represents a group which can be converted into a 
carboxy g rou p by oxidation . 

85. A process as claimed in claim 84 wherein E 
represents aformyl group, an acetal of a formyl 
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group IS subsequently converted by condensation 
and optional subsequent hydrolysis and/or decar- 
boxylation into a corresponding compound of gener- 
al formula I wherein W represents a 2 - alkoxycar- 
5 bonyl - ethenyl or a 2 - carboxy - ethenyl group. 

1 (B. A process as dainned in any one of claims 41 
to 1 08, wherein a compound of general formula I 
initially obtained wherein W represents a 2 - carboxy - 
ethenyl or 2 - alkoxycarbonyl - ethenyl group is 
10 subsequently converted by catalytic hydrogenation 
intoa corresponding compound ofgeneral formula I 
wherein W represents a 2 - carboxyethyl or 2 - 
alkoxycarbonyl -ethyl group. 

1 10. A process as claimed in any one of claims 41 
15 to 109, wherein a compound of general formula I 

initially obtained wherein W represents an alkoxy- 
carbonyl group substituted at any carbon atom 
except thea-carbon atom by a hydroxy group is 
subsequently converted by acylation by means of a 
20 pyridine-carboxylic acid into a corresponding (pyri- 
dine-carbonyloxyalkoxy)-carbonyl compound of 
general formula I. 

111. A process as claimed in any one of claims 41 
tollCwhereinacompoundofgeneralformulal 

25 initially obtained wherein W represents a hydroxy- 
methyl group is, after being converted into a corres- 
ponding halomethyl compound,subsequently con- 
verted by reaction with a malonic acid diester into a 
corresponding compound ofgeneral formula I 

30 wherein W represents an ethyl group substituted by 
two alkoxycarbonyl groups. 

112. A process as claimed in any one of claims 41 
to 1 1 1 .wherein a compound ofgeneral formula I 
initially obtained wherein W represents an ethyl 

35 groupsubstituted by two alkoxycarbonyl groups Is 
subsequently converted by hydrolysis into a corres- 
ponding compound ofgeneral formula I wherein W 
represents an ethyl group substituted by two carboxy 
groups. 

40 113. A process as claimed in any one of claims 41 to 
112,whereinacompound of general formula I 
initially obtained wherein W represents an ethyl 
group substituted by two alkoxycarbonyl groups is 
subsequently converted by hydrolysis and decar- 

45 boxylation into a corresponding compound ofgener- 
al formula I wherein W represents a 2-carboxyethyl 
group. 

114. A process as claimed in anyone of claims 41 
to 1 13. wherein a compound ofgeneral formula I 

50 initially obtained wherein R2 represents a nitro group 
is subsequently converted by reduction into a corres- 
ponding compound ofgeneral formula I wherein R2 
represents an amino group. 

115. A process as claimed in any one of claims 41 
55 to 11 4, wherein a compound of general formula I 

initially obtained wherein R2 represents an amino 
group is subsequently converted, via a correspond- 
ing diazonium salt, into a corresponding compound 
ofgeneral formula 1 wherein R2 represents a hyd- 
60 rogen or halogen atom or a hydroxy, alkoxy or 
alkylsulphenyl group. 

116. A process as claimed in any one of claims 41 
to 115,whereina compound ofgeneral formula I 
initially obtained wherein R2 representee hydroxy 

65- group is subsequently converted byalkylatlon into a 



corresponding compound of general formula I 
wherein R2 represents an alkoxy group. 

117. A process as claimed in any one of claims 41 
to 1 1 6, wherein a compound of general formula I 

70 lnitiallyobtainedwhereinR2representsa benzyloxy 
group and/or R4 represents an aryl group substituted 
by a benzyloxy group is subsequently converted by 
debenzylation into a corresponding compound of 
general formula I wherein R2 represents a hydroxy 

75 group and/or R4 represents an aryl group substituted 
by a hydroxy group. 

118. A process as claimed In any one of claims 41 
to 1 1 7, wherein a compound ofgeneral formula I 
initially obtained wherein Rnrepresentsan aminocar- 

80 bonylgroup Is subsequently converted by dehydra- 
tion Into a corresponding compound of general 
formula I wherein R4 represents a cyano group. 

119. A process as claimed in any one of claims 41 
to 118 wherein a compound of general formula I 

85 Initially obtained Is subsequently resolved, by chro- 
matography on a chiral phase, into the enantiomers 
thereof, if it contains a chiral centre. 

1 20. A process as claimed in any one of claims 41 
to 1 1 9, wherein a compound ofgeneral formula I or a 

90 tautomer or optical enantiomer thereof, initially 
obtained, is subsequently converted to a salt thereof, 
orasaltofacompound ofgeneral formula I or a 
tautomer or optical enantiomerthereof, initially 
obtained, is subsequently converted to a com pound 

95 ofgeneral formula 1 or a tautomer or optical 
enantiomerthereof. 

121. A process as claimed in any one of claims 41 
to 120forthe preparation of compounds as claimed 
in claim 34. 

1 00 1 22. A process as claimed in any one of claims 41 
to 120 for the preparation of compounds as claimed 
inclaim35. 

123. A process as claimed in any one of claims 41 
to 1 22 substantially as herein described. 

105 124. A process as claimed in any one of claims 41 
to 123 substantially as herein described in any of 
Examples 1 to 51. 

125. A process as claimed in datm 121 substan- 
tially as herein described In any of Examples 1 to 14. 

110 126. Aprocessasclaimed in claim 122substan- 
tially as herein described in any of Examples 22, 27, 
38,48and49. 

1 27. Compounds of general formula I as defined 
in claim 1 and tautomers and optical enantiomers 

1 1 5 thereof, and salts of the afore-mentioned com- 
pounds, when prepared by a process as claimed in 
any one of claims 41 to 1 20, 1 23 and 1 24. 

1 28. Compounds of general formula I as defined 
in claim 34 and tautomers and optical enantiomers 

1 20 thereof, and salts of the afore-mentioned com- 
pounds, when prepared by a process as claimed in 
claim 121 orclaim 125. 

129. Compoundsof generalformula lasdefined 
in claim 35 and tautomers and optical enantiomers 

1 25 thereof, and salts of the afore-mentioned com- 
pounds,when prepared by a process as claimed in 
claim 122 orclaim 126. 

130. Pharmaceutical compositions comprising, 
an active i ngredient, at least one compound of 

1 30 general formula 1 as defined in claim 1 or a tautomer 
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group, a hydroxy methyl group, an ether of a hydroxy- 
methyl group, a substituted or unsubstituted acyt 
group or a malonic ester-(1 )-yi group. 

86. A process as claimed In cla im 84 or claim 85 
5 wherein the oxidising agent used is selected from : 

silveroxide/sodium hydroxide solution, manganese 
dioxide, hydrogen peroxide/sodium hydroxide solu- 
tion, chromium trioxide/pyridine, pyridlnium chlor- 
ochromate, bromine^sodium hydroxide solution, 
10 chlorine/sodium hydroxide solution, bromine/potas- 
sium hydroxide solution and chlorine/potasslum 
hydroxide solution. 

87. A process as claimed m any one of claims 84 to 

86 wherein the oxidation Is effected in the presence of 
15 asoh^ent 

88. A processas claimed in any one of claims84to 

87 wherein the oxidation is effected at temperatures 
offromOto100*C. 

89. A process as claimed in claim 88 wherein the 
20 temperatures are from 20 to 50X. 

90. A processforthe preparation of compounds 
as claimed in claim 1 wherein W represents an 
alkoxy-carbonylgroupcontaining a total of 2 to 6 
carbon atoms wherein the alkyl component may be 

25 substituted at any carbon atom exceptthe a-carbon 
atom by one or two hydroxy g roups or by an atkoxy 
group containing 1 to 3carbon atoms, which com- 
prises esterifylng a carboxylic acid of general formula 
XU 




COOK 
(XII) 



30 (wherein Ri to Rs and A are as defined in claim 1),ora 
reactive derivath^e thereof optionally prepared In the 
reaction mixture, with an alcohol of general formula 
XIII 

HO — Rs (XIII) 

35 wherein 

R9 represents an alkyl group containing 1 to 5 
carbon atoms which may be substituted at the 
p-carbon atom by one or two hydroxy groups or by an 
alkoxy group containing 1 to Scarbon atoms. 

40 91 . A process as claimed in daim 90, wherein the 
reactive derivative of the compound of general 
formula XII, If present. Is a halide, anhydride or 
I midazolide thereof. 

92, A process as claimed in claim 90 or claim 91 
45 wherein the esterification is effected in the presence 

of a solvent. 

93. A process as claimed in claim 92 wherein the 
solvent is an excess of the alcohol of general formula 
XIII. 

50 94. A process as claimed in any one of claims 90 to 
93 wherein the esterification Is effected in the 
presence of a reaction accelerator. 

96. A process as claimed in any one of claims 90 to 

95 wherein the esterification is effected in the 

55 presence of an inorganic or tertiary organic base. 

97. A process as claimed In any one of claims 90 to 

96 wherein the esterification is effected attempera- 
turesof from -20 to 100'C. 



98. A process as claimed in any one of claims 90 to 
60 97, wherein the esterification is effected In the 

presence of a solvent and at temperatures of from 
-lOXtothe boiling temperature of the solvent 

99. A processforthe preparation of compounds 
as claimed in claim 1 wherein W represents an 

65 alkoxy-carbonyl, aDcoxycarbonylmethyl, 2 - alkoxy - 
carbonylethyl or 2-alkoxycarbonylethenyl groupand 
A represents a group of formula 




wherein R4" represents R4 as hereinbefore defined 
v^'th the exception of a cyano group,, which comprises 
70 alcoholysing a compound of general formulaXIV 




wherein R4" represents R4 as defined in claim 1 with 

the exception of a cyano group, 

Ri to Rs are defined as in claim 1 and 
W" ' represents a cyano, cyanomethyl, 2- 
75 cyanoethyl or 2-cyanoethyeny I grou p. 

1 00. A process as claimed in claim 99, wherein the 
alcoholysis is effected in the presence of an acid. 

1 01 . A process as calmed in claim 1 00 wherein the 
acid is hydrochloric or sulphuric acid. 

80 102. A process as claimed in any one of claims 99 
to 1 01 , wherein the alcoholysis is effected in the 
presence of a solvent. 

103. A process as claimed in claim 102whereln 
the solvent is an excess of the alcohol used in the 

85 alcoholysis reaction. 

1 04. A process as claimed in any one of claims 99 
to 1 03, wherein the reaction is effected in the 
presence of a solvent and at temperatures of from 
20°Cto the boiling temperature of the solvent. 

90 105. A process as claimed in any one of claims 99 
to 104, wherein the reaction is effected at tempera- 
tures of between 50 and 1 00°C. 

1 06. A process as claimed in any one of claims 41 
to 1 05 wherein a compound of general formula I, 

95 initially obtained wherein W represents a carboxy or 
alkoxycarbonyl group is subsequently converted by 
reduction into a corresponding compound of general 
formula I wherein W represents a formyl or hydroxy- 
methyl group. 

100 107. A process as claimed in any one of claims 41 
to 106, wherein a com pound of general formula I, 
initially obtained wherein W represents a carboxy 
group is subsequently converted byconversion into a 
sulphonic acid hydrazide and subsequent dispropor- 

105 tionation into a corresponding compound of general 
formual I wherein W represents a formyl group. 

108. A process as claimed in anyone of claims 41 
to 107, wherein a compound of genera! formula I, 
intially obtained wherein W represents a formyl 
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or optical enantiomerthereof, or a physiologically 
compatible salt of these compounds, in association 
with at least one pharmaceutical carrier or exctpient 

131 . Compositions as claimed f n claim 1 30 con- 
5 tainfng at least one additional active ingredient. 

132. Compositions as claimed in claim 130 or 
claim 131 in a form suitablefor oral or parenteral 
administration. 

133. Compounds as claimed in any one of claims 
10 130to132intheformoftabtets,coatedtablets, 

capsules, powders or suspensions. 

1 34. Compositions as claimed in any one of 
claims 130 to 133 in the form of dosage units. 

135. Compositions as claimed in claim 130 t 
15 wherein the active ingredient comprises a compound 

as claimed in claim 34or claim 35. 

136. Pharmaceutical compositions as claimed in 
claim 130 substantially as herein described. 

1 37. Pharmaceutical compositions as claimed in 
20 claim 130 having hypoglycaemic activity. 

138. Pharmaceutical compositions substantially 
as herein described in anyone of Examples A to D. 

139. A method of treatment of patients suffering 
from, orsusceptibleto, diabetes mellitus or disorders 

25 oftheintermediatemetabolismorthecardiaccircula- 

tory system, which comprises administering to the 

said patient an effective amount of a compound of 

general formula I as defined in claim 1 or a tautomer 

or a physiological ly compatible salt thereof. 
30 140. Each and every novel method, process, 

compound orcomposition herein disclosed. 
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